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FOREWORD

Suisun Marsh is located in southern Solano County, just
beyond the confluence of the Sacramento and San Joaquin rivers.
The Marsh represents over i0 percent of California’s remaining
wetland area, and is one of the largest contiguous brackish water
marshes in the United States.

In August 1978, the State Water Resources Control Board
issued Water Right Decision 1485, which established conditions for
the permits of the U. S. Bureau of Reclamation for the Central
Valley Project and of the California Department of Water Resources
for the State Water Project. Order No. 7 of Decision 1485
provides for protection of the Marsh and requires the permittees
to develop a plan, in cooperation with other agencies, that will
ensure that water quality standards adopted by the Board for full
protection of the Marsh are met. Such a plan must be satisfactory
to the Board and include appropriate environmental documentation,
a monitoring network, physical facilities, operating and manage-
ment procedures, and assurances to restore and maintain Suisun
Marsh primarily as a brackish water marsh capable of producing
high quality feed and habitat for waterfowl and other marsh-
related wildlife when suitable management practices are followed.

This report sets forth a plan prepared in response to
Order No. 7, including a final Environmental Impact Report (EIR).
Because many of the details of the Plan have not yet been put into
final form, a program EIR format has been used. The EIR will be
used when decisions are made to proceed with particular facilities
or components of the Plan of Protection.

James O. McDaniel, Chief
Central District
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S UMMARY

This report presents a Plan of Protection to mitigate
the effects of the Federal Central Valley Project (CVP) and the
State Water Project (SWP) on the Suisun Marsh. The State Water
Resources Control Board (SWRCB), in Water Right Decision 1485
of August 18, 1978, set specific water quality standards for the
Marsh. The U. S. Bureau of Reclamation (USBR) and the California
Department of Water Resources (DWR) were directed to meet the
water quality standards by October i, 1984. Participation of both
USBR and DWR is required before the full implementation of the
Plan of Protection can be achieved.

The Plan of Protection is a proposal to maintain water
quality criteria in the Marsh. Major categories dealt with in the
Plan are: Delta outflow, physical facilities, a monitoring pro-
gram, a management program, and an environmental impact report.

Delta Outflow

Outflow from the Sacramento and San Joaquin rivers,
supplemented by project releases, would provide the required
quality of water in the Sacramento River at Collinsville for
circulation through the Marsh. This plan presumes that the CVP
and SWP will jointly share in these project releases.

P_h_~sical Facilities

A series of control structures and new or enlarged
channels (Figure A), as needed, would distribute quality water
available at Collinsville throughout the Marsh. These facilities
would move water from east to west and also from north to south.
The control structure located near the eastern end of Montezuma
Slough would be the foremost facility. Between October and June,
in years when meeting the marsh water quality criteria requires
water of a better quality than is normally circulating in the
sloughs, this structure would tidally pump water from the
Sacramento River near Collinsville through Montezuma Slough for
further distribution throughout the Marsh by the new and enlarged
channels.

The control structures would be channel closures of one
or more of the following types:

° Culverts having flap gates and/or slide gates.
° Radial gates.
° Radial gates with boat lock and flashboard opening.
° Boat-lock-type vertical gate "doors".

C 053624
(3-053624



The channels would be dredged or "draglined" and would
carry water to specific areas to improve quality in interior marsh
channels and replace diversions from Suisun, Grizzly, and Honker
bays. Fish screens would be installed as part of the diversion
facilities for Roaring River Slough and the Grizzly Island
Distribution System. Screens may also be required for Goodyear
Slough facilities. Figure B shows the areas to be served.

The total cost of the facilities, including planning,
right of way, design, construction, and mitigation costs, was
estimated at about $118 million in 1982 dollars, plus operation,
maintenance, and replacement costs.

The facilities are being constructed in two phases:
Initial Facilities and Overall Facilities. The Initial
Facilities, which consist of Roaring River Slough, Morrow Island
Distribution System, and the Goodyear Slough Outfall, became
operational in 1981.

The Overall Facilities include the Initial Facilities
plus two control structures, a distribution system, and three con-
veyance ditches. The Overall Facilities can not be completed by
the October i, 1984, deadline provided in Decision 1485. The
estimated earliest possible completion date is October 1988. How-
ever, as an alternative it is proposed to construct the facilities
in stages, completing construction by about 1998. This will allow
DWR to test the performance of units against model predictions to
verify the need for and proper design of subsequent units.

DWR believes its participation in implementing the Plan
of Protection should be limited to that necessary to mitigate SWP
impacts on the Marsh, estimated to be 50 percent of the total cost
of the Plan. It is expected that construction of the USBR portion
of the facilities will occur when USBR funds and authorization are
obtained. The Montezuma Slough Control Structure will be the
first unit of the Overall Facilities to be constructed, as
originally planned.

Monitoring Program

The monitoring program will provide water and soil
salinity data from selected locations throughout the Marsh. It
will relate to the electrical conductivity of the applied water,
soil electrical conductivity data, plant production, and changes
in the marsh habitat. It is expected that the basic program will
be modified after several years of data collection, as project
objectives shown by the modeling program are achieved.

Management Progr.am

While the Plan of Protection will assure that adequate
quality water will be available, the overall health of the Marsh
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can be assured only with the cooperation of marsh landowners. To
obtain that cooperation, the Suisun Resource Conservation District
(SRCD), the Department of Fish and Game (DFG), and the U. S. Soil
Conservation Service (SCS) have prepared regulations and a manage-
ment program for the Marsh as a whole and management plans for
each individual private land ownership.

Environmental Documentation

The environmental documentation covers the impacts, of
all phases of the Plan of Protection. The supplemental outflow
for salinity protection was analyzed in the final environmental
impact report prepared by the State Water Resources Control Board
for Decision 1485, dated August 1978. The impacts of the Initial
Facilities were covered in an initial study and a negative
declaration prepared by DWR in October 1978.

The environmental impacts of the remaining portions of
the Plan of Protection are analyzed in a program environmental
impact report (EIR) that appears as Chapter 9 in this plan. DWR
prepared a program EIR because the Plan of Protection and the
physical facilities will not all be carried out at the same time.
The Plan calls for a number of separate actions to be carried out
by different agencies to protect existing environmental conditions
in the Marsh. The EIR provides detailed analysis of the effects
of the access road to the Montezuma Slough Control Structure and
of the control structure itself, because those facilities would be
constructed in the near future. The details of their construction
are well worked out and their impacts are susceptible to full
analysis.

The Plan calls for a pause for monitoring and evaluation
before other facilities are constructed. The monitoring and
evaluation will be used to validate the analysis presented in the
EIR and the accuracy of the projections from the computer model.
The information will be used to determine whether alterations
should be made in any of the physical facilities and possibly to
determine whether particular followup facilities will be needed at
all. Because the details of these later facilities are subject to
change, their impacts have been analyzed in more general terms.

Several other aspects of the Plan of Protection are not
yet in final form. Negotiations are still proceeding between the
DWR and the USBR concerning USBR’s role in the Plan of Protection.
Individual land management plans are being developed by the SRCD
and SCS. After the plans have been developed, they will be
submitted to DFG for approval and to the San Francisco Bay
Conservation and Development Commission (BCDC) for endorsement.
There may be petitions by DWR to SWRCB concerning water quality
requirements.
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This program EIR discusses the possible environmental
effects of these various activities as they can be forseen at this
time. Where there is a range of reasonable alternatives available
at these different decision points, the EIR identifies those
alternatives and their likely environmental consequences to the
degree that they can be reasonably foreseen at this time.

DWR will review the later activities in the light of the
program EIR to determine whether an additional environmental
document will need to be prepared. If the later activity would
have environmental effects that were not examined in the program
EIR, a new initial study would be prepared leading either to an
EIR or to a negative declaration focusing on the particular effect
that had not been analyzed in the program EIR. If DWR determines
that there would be no new significant environmental effect or
that there would be no new feasible alternatives or mitigation
measures available that would substantially lessen any of the
remaining significant effects of the project, [~;R could approve
the particular component of the plan as being within the scope of
the program EIR. In such a circumstance, no new environmental
documentation would be required.

With each commitment to a part of the Plan of Protection
or its physical facilities, DWR will review the EIR and any
supplement and consider adopting mitigation measures or
alternatives it determines to be feasible to substantially lessen
the significant effects of the overall program or the particular
component.

!
!

0
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Chapter I. INTRODUCTION

In August 1978, the State Water Resources Control Board
(SWRCB) issued Water Right Decision 1485, which established
updated conditions for the permits of the U. S. Bureau of
Reclamation (USBR) for the Central Valley Project (CVP) and the
State Department of Water Resources (DWR) for the State Water
Project (SWP). Conditions for permits related to Suisun Marsh are
stated in Order No. 7 as follows:

For the protection of the Suisun Marsh, permittees
shall:

(a) Develop a plan for Suisun Marsh by July I, 1979, in
cooperation with other agencies which will ensure
that the standards in Table II for full protection
of the Marsh are met. Such plan must be satisfac-
tory to the Board and shall include appropriate
EIR/EIS documentation, a monitoring network,
physical facilities, operating and management
procedures, and assurances to restore and maintain
Suisun Marsh primarily as a brackish water marsh
capable of producing high quality feed and habitat
conditions for waterfowl and other marsh-related
wildlife using best practical management
practices.

(b) Implement fully such Suisun Marsh plan by
October I, 1984. Onder this plan, water quality
standards for full protection of Suisun Marsh shall
be met by no later than October I, 1984.

(c) Implement initial components of the Suisun Marsh
Plan, on which there is general agreement by
affected parties, to achieve the following goals by
January I, 1980:

° Conveyance and delivery of water from Montezuma
Slough to wetland areas on Grizzly, Simmons,
Wheeler, Dutton, Van Sickle, and Hammond Islands
which are presently flooded with water from
Honker, Suisun, and Grizzly Bays.

Conveyance and delivery water Goodyearo of from
Slough to certain adjacent wetland areas and
provision of outflow from Goodyear Slough into
either Grizzly or Suisun Bays.

7
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(d) Report to the Board by January 15 of each year on
progress toward implementation of mitigation
facilities.

The purpose of this report is to present the Plan of
Protection for the Suisun Marsh.* The Plan was written by DWR,
based on information gathered by DWR and USBR in cooperation with
the Suisun Marsh Technical Committee of the 4-Agency Ecological
Study Program, which includes the U. S. Fish and Wildlife Service
(FWS), the California Department of Fish and Game (DFG), DWR, and
USBR.

This report describes the Marsh, its needs, the Plan
developed pursuant to Order 7(a), alternatives, and environmental
impacts of the Plan.

Suisun Marsh is located in southern Solano County,
beyond the confluence of the Sacramento and San Joaquin rivers, as
shown in Figure I. The Marsh represents over 10 percent of
California’s remaining wetland and is one of the largest
contiguous brackish water marshes in the United States. The
Marsh, a major wintering ground for waterfowl of the Pacific
Flyway, has provided a feeding and resting area for up to
28 percent of California’s waterfowl during the autumn of low
rainfall years.

The Marsh was formed by silt deposits from the overflow
water of Suisun and Montezuma sloughs and the Sacramento and San
Joaquin rivers and also from a buildup of peat soils. The brack-
ish water quality within the Marsh is influenbed by both saltwater
tidal cycles and freshwater outflow from the Sacramento and San
Joaquin rivers. The managed wetlands of the Marsh are diked so
that the effects of daily tidal fluctuations can be controlled.
Large portions of the undiked area are submerged daily. Parts of
higher ground are flooded by seasonal high tides.

Suisun Marsh is subject to annual intrusion of saline
water from San Francisco Bay. The hydraulic barrier provided by
the variable freshwater outflow from the Sacramento-San Joaquin
Delta historically limited salinity intrusion to short periods
during dry summer months in most years. Development of Suisun
Marsh for agriculture began on a small scale in the 1850s, when
low sod levees were built, and continued into the 1880s, when a
complete levee system protected much of the land from normal tidal
flooding. Suisun Marsh lands were used for growing various cereal
grains and row crops plus dairy and beef cattle.

* Decision 1485, Order 7(a), required this report by July I, 1979.
SWRCB granted an extension to October I, 1979. The initial
draft of this report was presented to SWRCB on September 27,
1979.
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During the early 1900s, upstream water diversions mark-
edly reduced Delta outflows and allowed more salinity intrusion.
By the early 1930s, the annual summer saline intrusion period had
lengthened to the point where commercial farming became impracti-
cal, and the farms were converted to managed wetlands for water-
fowl habitat. Because of poor drainage and the accumulation of
salts in heavy soil, commercial agriculture has failed on all but
Grizzly Island and high ground in other areas of the Marsh.

The first waterfowl hunting clubs were organized in 1880
after Southern Pacific Railroad completed laying track across the
Marsh, making access easier. In the 1930s, about 28,000 acres of
the Marsh were being used for organized waterfowl hunting.

Since the 1930s, the continued increase in upstream
diversions has further reduced Delta outflows, and the duration of
salinity intrusion into the Marsh has increased to a level that
threatens waterfowl food plants. The trend is significant because
a brackish water marsh, such as the Suisun, is considered to be
five times more valuable as waterfowl habitat than is a salt
marsh, such as those in San Francisco Bay.

Until recently, Suisun Marsh was little regarded, being
an area of light population and of limited agricultural and
industrial importance. Its value, which lies mainly in wildlife
habitat and as a recreational area, was discounted. The Marsh has
only recently been threatened by urban development and highway
construction, by contamination from municipal waste disposal, and
by destructive encroachment of ocean salinity due to increased
upstream diversions. These threats, in combination with an
increased awareness of the Marsh’s value as a unique wetland area,
have prompted interest in protecting the area.

Urban and industrial development in and around the Marsh
has been controlled with the passage of Assembly Bill 1717, which
added the Suisun Marsh Preservation Act of 1977 to the Public
Resources Code. Effects of saltwater intrusion into the Marsh
will be controlled in part by implementation of the Plan of
Protection proposed in this report.

Ocean salt water intrudes into the bays and sloughs sur-
rounding Suisun Marsh when the freshwater outflow from the Delta
falls below the level needed to prevent the tides from carrying
salt water upstream from San Pablo Bay. The rate at which water
flows out of the Delta is governed by several factors, including
seasonal and annual variations in precipitation and runoff in the
Central Valley basin. Other factors include physical changes,
such as dredging for ship channels and levees, upstream water use,
and water imports from or exports to other basins.

To maintain the brackish nature of the Marsh and to
ensure the germination of important waterfowl food plants, it is
important to have water of the right quality available in late
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winter and early spring to leach accumulated salts out of the
soil. Individual landowners oversee the leaching process. The
presence of water of too degraded a quality for effective leaching
has been a problem only in critically dry years, such as 1976 and
1977, but as Delta outflows have been reduced and altered by
increased diversion, use, export, and physical alteration in and
above the Delta, the frequency of time when salinity levels in and
near the Marsh are high has increased, and this trend will
continue.

The CVP and two of the diverters ofSWP, largest water,
are expected to have an increasingly significant impact on the
viability of Suisun Marsh as a brackish waterfowl habitat. The
volume of water stored and exported is expected to increase. A
significant portion of the water stored by the projects for use in
the current year and in later, drier years must be captured in the
spring, when the rate of Delta outflow is critical for the Marsh.

DWR is authorized to mitigate its impacts on the Marsh
under the Davis-Dolwig Act (Water Code Sections 11900 through
11925), which authorizes DWR to operate the SWP to provide
protection and, where feasible, enhancement of fish and wildlife
and for recreation to the extent that such features are consistent
with other uses of the project. Congressional authorization is
needed to facilitate USBR participation in mitigating adverse
Marsh impacts caused by operation of the CVP.

In an effort to quantify project effects, a study was
made to determine water quality expected at Collinsville and at
the mouth of Suisun Slough under present and future water develop-
ment conditions. The study’s purpose was to put marsh conditions
into perspective -- with and without project operation -- by
determining how often water quality at these sites would be
inadequate and the extent of the inadequacy.

The study reveals that without the SWP and the CVP the
water quality standards of Decision 1485 would be met at these
sites most of the time at the 1980 level of water development
(Figures 2 and 3). At the 1980 level of development, including
SWP and CVP operation, the study shows overall Delta outflow
reduced and regulated. The study projects quality improvement in
the fall but some degradation during the critical spring months,
when leaching takes place to reduce soil salinities (Figures 4
and 5). At the level of development expected by the year 2000,
including SWP and CVP operation, the study shows that Delta
outflow would be under control more of the time than in 1980.
Water quality at Collinsville would be protected, but violation of
the Decision 1485 standards would increase at the mouth of Suisun
Slough (Figures 6 and 7).

Chapter 4 discusses the belief of DWR and USBR that
protecting the Marsh with Delta outflow alone does not represent
a reasonable and beneficial use of water under the California
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Constitution (Article X, Section 2). Construction and operation
of the physical facilities described in this report appears to be
the only practical alternative.

Some of the facilities identified in Order 7(c) of
Decision 1485 have been constructed. These facilities, called the
Initial Facilities, benefit areas in which salinity intrusion
posed an immediate threat. Although the Initial Facilities are
helpful, all facilities in the plan may be necessary for full
mitigation.

An agreement was signed by DWR and USBR for sharin~ the
cost of the Initial Facilities. The agreement among Suisun
Resource Conservation District (SRCD), DFG, and DWR concerning
construction, operation, and maintenance of the Initial Facilities
is included as Appendix A. SRDC, DFG, DWR and USBR are
negotiating a contract to cover construction, operation, and
maintenance of the overall facilities and water quality standards
for the Marsh. It is USBR’s position that it will not be able to
enter into such an agreement until authorizing legislation for
that purpose is enacted by the Congress. Therefore a bill to that
effect presently is being drafted. In the meantime the contract
under consideration necessarily only provides for DWR to be
responsible for its share of the facilities and water.

The U. S. Bureau of Reclamation prepared a report,
"Special Report on the Suisun Marsh Management Plan" (formerly
part of Solano County Water Project Feasibility Study), which
includes the feasibility of USBR participation in the Plan of
Protection. The USBR report is intended to support legislation in
Congress to authorize USBR participation. A draft of the report
has been reviewed by various State and Federal agencies,
interested individuals, and organizations. It was revised to
reflect suggestions and comments and was made available for
review. It was available for public review in April 1981 and was
completed during the first quarter of 1982. The report was sent
to the Commissioner in Washington D.C. in July 1982.
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FIGURE 2

WATER QUALITY FREQUENCY DISTRIBUTION
SACRAMENTO RIVER AT COLLINSVlLLE

BASED ON 50 YEARS OF HYDROLOGIC RECORD, 1921-1971 ADJUSTED
TO REFLECT 1980 LEVEL OF USE WITHOUT CVP AND SWP
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F|GURE 3

WATER QUALITY FREQUENCY DISTRIBUTION
AT MOUTH OF SUlSUN SLOUGH                  ’

BASED ON 50 YEARS OF HYDROLOGIC RECORD, 1921-1971 ADJUSTED
TO REFLECT. 1980 LEVEL OF USE WITHOUT CVP AND SWP
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FIGURE 4

WATER QUALITY FREQUENCY DISTRIBUTION
SACRAMENTO RIVER AT COLLINSVILLE

BASED ON 50 YEARS OF HYDROLOGIC RECORD, 1921-1971 ADJUSTED
TO REFLECT 1980 LEVEL OFUSE WITH CVP AND SWP
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FIGURE 5                                                                    I

WATER QUALITY FREQUENCY DISTRIBUTION
AT MOUTH OF SUlSUN SLOUGH

BASED ON 50 YEARS OF HYDROLOGIC RECORD, 1921-1971 ADJUSTED
TO REFLECT 1980. LEVEL OF USE. WITH CVP AND SWP

OPERATING UNDER AUGUST 1978 SWRCB STANDARD
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FIGURE 6

WATER QUALITY FREQUENCY DISTRIBUTION
SACRAMENTO RIVER AT COLLINSVILLE

BASED ON 50 YEARS OF HYDROLOGIC RECORD,1921" 1971 ADJUSTED
TO REFLECT 2000 LEVEL OF USE WiTH CVP ANDSWP OPERATING UNDER

BASIN PLAN 2 AGRICULTURE AND 4-AGENCYFISH AGREEMENT
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FIGURE 7

WATER QUALITY FREQUENCY DISTRIBUTION
AT MOUTH OF SUISUN SLOUGH

BASED ON 50 YEARS OF HYDROLOGIC RECORD, 1921 - 1971 ADJUSTED
TO REFLECT 2000 LEVEL OF USE WITH CVP AND SWP OPERATING UNDER

BASIN PLAN ,2 AGRICULTURE AND 4-AGENCY FISH AGREEMENT
(4o)
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Chapter 2. RELATED STUDIES AND ACTIONS

Studies of the Suisun Marsh and actions to protect it
have been in progress for many years. This chapter briefly
recounts some of these studies and actions. The development of
the Plan of Protection presented in this report was based mostly
on the data and information developed through actions discussed in
this chapter.

Soil-Water-Salt Relationship in Suisun Marsh

The Department of Fish and Game (DFG) has been investi-
gating the ecological relationship of the State and Federal water
development programs to the Sacramento-San Joaquin estuary.
Several reports directly related to Suisun Marsh were published as
a result of this investigation, including: "An Evaluation of the
Suisun Marsh as a Wildlife Area" (George, 1965), "Soil-Water-Salt
Relationships of Waterfowl Food Plants in the Suisun Marsh of
California" (Mall, 1969), and "Relationships Between Soil Salinity
and the Salinity of Applied Water in the Suisun Marsh of
California" (Rollins, 1973).

The three reports show the value of various marsh plants
as waterfowl food, the influence of salinity and flooding on the
growth and distribution of those marsh plants, and the relation-
ship between salinity in the sloughs and salinity in the soils.
The studies show that alkali bulrush, brass buttons, and fat
hen -- in that order -- were the three most important waterfowl
food plants then available in the Marsh. Alkali bulrush seed
production is maximized when root-zone soil salinity in May is
between 7 and 10 parts per thousand total dissolved solids
(ppt TDS).

In his report of factors that affect these preferred
waterfowl food plants, Mall shows that the length of flooding has
the most influence on plant distribution and survival. Soil
salinity ranked second in importance, with optimal levels between
2 and 9 ppt TDS. The studies also show that more intensive
management of private lands and State wildlife areas, improved
water control and drainage facilities, and a supplemental supply
of fresh water could reduce the effects of increased salinity in
the water obtained from Honker, Grizzly, and Suisun bays and
attain desired conditions.

In the report on the relationship between soil salinity
and salinity of applied water, Rollins also attributes the above
as the most efficient and economical way of attaining desired soil
conditions for waterfowl food plants. A habitat management scheme
was also devised.
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Much of the information available on wildlife ecology
and marsh management was consolidated by a DFG study "A Guide to
Waterfowl Habitat Management in Suisun Marsh" (Rollins 1981).
Aerial surveys of the waterfowl population have been made regu-
larly, and aerial surveys of marsh plants were made in 1961, 1973,
1978, and 1981.

Legislative and Administrative Action

Under the State’s Suisun Marsh Preservation Act of 1974,
the San Francisco Bay Conservation and Development Commission
(BCDC) and DFG prepared a Suisun Marsh Protection Plan to preserve
the integrity of and assure continued wildlife use of the area.
The fish and wildlife portion of the plan, prepared by DFG,
includes an inventory of the ecological characteristics of the
Marsh and its surroundings and a recommendation for natural
resource protection. The plan proposes that two areas be
established:

° A primary management area, which would encompass
58,600 acres of tidal marsh, managed wetlands, and
adjacent grasslands, and 29,500 acres of bays and
waterways, most of which are already under the
jurisdiction of BCDC.

° A secondary management area of about 27,897 acres,
which would include grassland areas immediately
adjacent to the Marsh to act as a buffer between the
Marsh and surrounding developing areas.

Under specific guidelines, Solano County prepared and is
administering a local protection plan in the buffer zone. The
Suisun Resource Conservation District (SRCD) has similar responsi-
bilities in the primary management area. BCDC represents the
State’s interests, serving as the agency issuing land use permits
for major projects in the primary management area and as an appel-
late body with limited functions in the secondary management area.

The plan also recommends that the State purchase about
1,800 acres of the Marsh, that adequate water quality be
maintained in the Marsh, and that land tax assessing practices
reflect the need for a coordinated effort to protect the Marsh.

On September 30, 1977, the State Legislature passed
Assembly Bill 1717, which adopted the Suisun Marsh Protection Plan
and provided for acquisition of land and easements within and
around the Marsh to ensure its protection and to prevent encroach-
ment that would reduce the value of its resources. Assembly
Bill 1717 also provides for the development of a marsh management
program, including private individual ownership management plans,
by the SRCD.
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The 1975 Water Quality Control Plan for the San
Francisco Bay Basin, adopted by the State Water Resources Control
Board (SWRCB), established standards to protect Suisun Marsh.
This plan was approved by the Environmental Protection Agency
under Section 303 of the Federal Clean Water Act. The standards
were developed from results of the soil salinity studies previ-
ously discussed to protect important food sources for waterfowl.

require quality water provided to theThe standards that the of
Marsh between April 15 and June I produce a salinity not to exceed
9 ppt TDS in the first foot of soil.

On September 19, 1977, the Secretary of Resources Agency
established "A Policy for the Preservation of Wetlands in
Perpetuity", and on July 30, 1980, amended the wetland policy to
include additional conditions. This policy includes a discussion
of appropriate mitigation for the loss of wetlands. Enforcement
of this policy has been suspended pending its clarification. A
similar Federa! policy established by Executive Order 11990 on
Protection of Wetlands (Federal Register, Vol. 42, No. 101,
May 25, 1977) is the guideline for Federal agencies.

In August 1978, the SWRCB adopted Decision 1485.    That
decision superseded the salinity requirements of the basin plans
with a specific Water Quality Control Plan for the Sacramento-San
Joaquin Delta and Suisun Marsh. The Decision 1485 water quality
provisions for Suisun Marsh are given in Appendix C.

Other laws affecting the Marsh include the Federal
Pollution Control Act (Public Law 92-500) and the Porter-Cologne
Water Quality Control Act. These laws set standards for treatment
of plant effluent and provide funding assistance to local communi-
ties to pay for construction of treatment plants. The two acts
provided funds for construction of the Fairfield Regional Sewage
Treatment Plant, which discharges into Boynton Slough in the
Marsh.

The President has signed Federal legislation (HR 4084
Fazio), which authorized the U. S. Bureau of Reclamation (USBR) to
pay half the cost (but not to exceed $2.5 million) of planning,
designing, constructing, operating, and maintaining the Initial
Facilities of the Plan of Protection. An agreement was signed
between DWR and OSBR on February 18, 1982, and the funds have been
transferred.

Waste Water Reuse for Marsh Management

In 1973, USBR, in cooperation with the City of Fairfield
and the Solano Irrigation District, began a waste water reclama-
tion and reuse pilotdemonstration program for Suisun Marsh
using secondary treated effluent from the Cordelia Treatment
Plant. The purpose of the program was to investigate the
potential for beneficial reuse of treated waste water for
irrigated agriculture and waterfowl food production. The program
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demonstrated that it is possible to flood marsh ponds with treated
waste water without excessive growth of algae and pond weeds or
production of insect vectors, if the recommended management
schedule is followed and if the cover of desirable marsh plants
and grasses is adequate.

Under an agreement between Fairfield and Solano
Irrigation District, treated waste water is apportioned for
irrigation to Solano Irrigation District during dry months, May
through September, and is delivered directly to duck clubs along
Boynton Slough by Fairfield-Suisun Sewer District and Solano0
Irrigation District from October through April.

For the onsite testing program water from two sources
was applied to three duck clubs. Each of the three clubs had
100 acres of ponds.

The program compared results of three types of
application -- waste water only, a blend of slough water and waste
water, and slough water only -- under identical management
programs. The purpose of the program was to evaluate:

° Any potentially harmful effects, using each source of
water, from excessive nitrogen and phosphorus, high
biochemical oxygen demand (BOD), low dissolved
oxygen (DO), excess algae growth, and increased pH,
which creates conditions conducive to waterfowl
botulism.

° The effects of treated waste water on plant production
and waterfowl.

° The potential for algal growth and disease.

Conclusions and recommendations of the study follow.

Conclusions

The beneficial and adverse effects of waste water and
the means of limiting the adverse effects were determined.
Monitoring the discharge to Boynton Slough defined effects of
waste water during both wet and dry weather. Data obtained lead
to the following conclusions:

° The use of waste water by duck clubs will produce spring
filamentous algae blooms in open water areas under the
standard alkali bulrush management schedule. The algae
were unsightly and suppressed the growth of pickleweed,
but did not deter waterfowl.
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Modification of the operation schedule, to provide for a
long drain period between January 31 and March 20, will
eliminate or minimize the growth of filamentous algae if
water is completely drained from low-lying pond areas.

Adequate "spreader" drainage ditches are required to
completely drain water from low-lying areas and to remove
salts through gravity flow of ground water into the
ditches. The ideal spreader ditch is about 1.5 feet deep
and 2 feet wide and has 2- to 4-inch berms on each side.
The berms will force the final I to 2 inches of water to
percolate through the soil into the ditches.

The use of waste water has greatly improved waterfowl
vegetation in the ponds.

During the study, there was only a slight decrease in soil
salinity, possibly because of inadequate spreader ditches.

Ammonia (NH3-N) sometimes increased to more than I mg/L
in the ponds; however, since nitrates (NO3) can only be
converted to ammonia (NH3) through assimilation into
plant organic material and subsequent reduction of the
organic material, the increase could not be attributed to
the waste water.

The discharge of Fairfield-Suisun waste water to Boynton
Slough caused a decrease in salinity and increases in
nitrate, nitrogen, and phosphorus levels.

was no change turbidity, oxygen,There in dissolved chlor-
ophyll, or algae growth in Boynton Slough due to the waste
water discharges. Concentrations of these constituents
varied, as they did in Peytonia and Suisun sloughs.

It appears that turbidity, which limits the available
light, is the single factor limiting algae growth in the
waterways of Suisun Marsh. This agrees with conclusions
reached during several previous studies conducted by USBR
in the Suisun Bay-Suisun Marsh area.

Because stations at Peytonia Slough, Chadbourne Slough,
and Boynton Slough are not similar, they do not provide
for a comparison of effects due to waste water discharge.

Dissolved oxygen levels were always high when zooplankton
populations were high. This association in well circu-
lated ponds will assure that botulism will not occur.
Botulism occurs in ponds with low dissolved oxygen and
high populations of dead or decaying animal organisms.
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Recommendations

Fairfield-Suisun Sewer District waste water should be
used to supply the Gray Goose, Suisun Farm, and Walnut Creek gun
clubs, in accordance with their agreements with the city of
Fairfield and Fairfield-Suisun Sewer District. Waste water in
excess of needs by these clubs and of irrigation needs should be
discharged to Boynton Slough or to the proposed Boynton-Cordelia
Ditch unit of the Overall Facilities for supply to the western
part of the Marsh. The discharge should be permitted during the
Regional Water Quality Control Board’s dry weather period, May
through September, as well as during the wet weather period.

Specific recommendations are as follows:

A waste water supply of I. 5 cubic feet per second per
100 acres of pond area is adequate for the Gray Goose,
Suisun Farm, and Walnut Creek duck clubs. This waste
water should be augmented and mixed with an equal supply
of slough water. September delivery of waste water should
be permitted to fill supply ditches, but only where supply
ditches and water level control capability meet Solano
County Mosquito Abatement District approval. Waste water
supplied directly to these three clubs will not reduce the
total supply to the Marsh, other than that lost to
evaporation, and will provide a degree of nitrogen and
phosphorus removal in pond outflows to Boynton and
Peytonia sloughs.

Gray Goose, Suisun Farm, and Tule Farm should improve
drainage and salt management by constructing spreader
ditches to drain low-lying pond areas and ground water.

° When the Boynton-Cordelia Ditch unit of the Suisun Marsh
Overall Facilities is constructed, provision should be
made to use the Tomassini borrow pit of 20 to 40 acres as
a waste water storage pond or as a combination Boynton
Slough waste water mixing and tidal pumping basin.

° The Regional Water Quality Control Board should permit dry
weather discharge of Fairfield-Suisun waste water, in
excess of irrigation needs, to Boynton Slough. This
discharge should only be for waste water not used for
irrigation, not in lieu of irrigation. The dry weather
discharge should not exceed a one-to-one mix or a
turbidity of less than 25 formazin turbidity units.

° Dry weather discharge to Boynton Slough or to the Boynton-
Cordelia Ditch should be a specific exception to the
Regional Water Quality Control Board’s dry weather
discharge prohibition. The Fairfield-Suisun waste water
has specific high-quality conditions: low biochemical
oxygen demand, suspended solids, turbidity, and complete
nitrification of ammonia. Water in Suisun Marsh also
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has certain turbidity, salinity, and tidal mixing
characteristics that have prevented biostimulatory growth
of algae. These conditions may not be present in other
areas of San Francisco Bay.

The monitoring program should be reduced to the four sites
in Boynton Slough from the railroad bridge to the
confluence with Suisun Slough. The Department of Water
Resources regularly monitors water quality in Suisun
Slough at Joice Island. If necessary, these data may be
used as a Suisun Slough site.

Phytoplankton analyses have been a part of the monitoring
schedule. Phytoplankton analyses do not, however,
represent a standard water quality indicator. These
analyses are costly and, to be useful, should be
accompanied with an equally costly evaluation program.
Chlorophyll analyses provide a more measureuseful of
algae growth. Phytoplankton analyses should, therefore,
be eliminated from the monitoring schedule.

!
.!
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Chapter 3. RESOORCES AND REQUIREMENTS

Wildlife habitat in Suisun Marsh has been increasingly
threatened by declining water quality. The Marsh, which is home
to a wide variety of fish and wildlife, has historically been
naturally brackish during summer and early fall. However, with
Delta outflows reduced due to State and Federal water project
operations and other upstream diversions, the average duration of
annual ocean salinity intrusion is increasing. When this
intrusion extends into the marsh management season (September
through May), it results in increased soil water salt levels that
discourage growth of plants that provide food for wintering
waterfowl. In dry years, the aquatic flora and fauna inhabiting
marsh waterways are also affected.

With increased soil salinities, habitat management
becomes increasingly critical. Unless proper management practices
are adopted, using better quality water, it is feared that the
number of waterfowl in the Marsh will be reduced.

Soils

Suisun Marsh was formed by the deposition of silt
carried by overflows from Suisun Slough, Montezuma Slough, and
the Sacramento and San Joaquin river systems. Soils in the Marsh
range from organic types containing small amounts of mineral
matter to mineral soils with little organic matter. Soils with
higher mineral content are generally located adjacent to the
sloughs, where most of the mineral sediments were deposited in
vegetation when high tides and floodwater spread outward from the
sloughs. Farther from the sloughs, where soils are at lower ele-
vation and drainage is poorer, less sediment has been deposited.
The result has been a greater ratio of organic matter to mineral
matter. The marsh soils are acidic, with moderate salinity and
fertility.

Soils within the Marsh and adjacent areas are generally
excellent to good for marsh vegetation and wildlife. These areas
include the diked and managed wetlands.

In the upland area surrounding the Marsh, particularly
around Rockville and Cordelia, soils are suited for agriculture,
with great versatility in the types of crops that can be grown.
On the portions of Grizzly Island above the mean maximum tidal
elevation on the gentle slopes of the Potrero Hills, in parts of
the Montezuma Hills, and on the southern slopes of the hills
around Rockville, soils are suited for dry farming and grazing.
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Erosion of surrounding soils is an important factor
affecting the Marsh. Erosion increases sedimentation, parti-
cularly in water channels and low grasslands, and can adversely
alter aquatic and wildlife habitats.

Soils on the steep slopes in the southern and central
parts of the Potrero Hills and on the eastern slopes of the
Benicia Hills are easily eroded. The Rockville Hills, between
Green Valley and Suisun Valley, also include slopes with high
erosion potential. Disturbing easily eroded soil areas and
removing or degrading their vegetation intensifies erosion
potential.

Subsidence due to withdrawal of oil and gas or water
from underground reservoirs has not been a problem in Suisun
Marsh. Five natural gas fields -- Van Sickle Island, Suisun Bay,
Ryer Island, Kirby Hill, and Denverton Creek -- are in or near the
Marsh. In 1972 these fields had 28 producing wells. Three wells
reached peak gas production within the last nine years. The
limited subsidence that has occurred in the Marsh is a natural
geologic process associated with the settlement of relatively new
sediments, compaction of the soft soils, and oxidation, burning,
and wind erosion of the peat soils.

Water Resources

The marsh channels are subject to tidal influence. The
maximum high tide varies from 5.4 feet in Grizzly Bay to 6.0 feet
in the upper end of Suisun Slough and Cordelia Slough. The
natural movement of water in the Marsh is influenced by the stream
inflow to the northern Marsh and by local runoff. However, flood-
flows and tidal flows from the Sacramento River into Montezuma
Slough and tidal flows from adjacent bays are the determining
factors in marsh water circulation patterns.

The direction of net flow through Montezuma Slough
is from west to east, except during large Delta outflows. The net
flow near the eastern end of the slough is estimated to be about
300 cubic feet per second. The maximum velocity within this
channel is about 2.0 feet per second.

Water quality in the sloughs has always varied
considerably, depending on season and from year to year. During
winter and spring, floodflows provide fresh water to channels.
During summer and fall, low Delta outflows allow deep penetration
of saline water from San Francisco Bay.

Table I is an inventory of water quality parameters
selected to describe recent characteristics of surface water
within the Marsh. From 1963 to 1978, the parameters were
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I monitored at several sites to reflect the quality of water in
major marsh sloughs and other bodies of water, except for the
managed wetland areas within dikes. The water quality inventory

I represents the general characteristics of all sources sampled:
freshwater runoff, ooean water, agricultural return flows,
municipal and industrial waste discharges, and managed wetlands

I return flows.

l Table I

INVENTORY OF WATER QUALITY IN THE SUISUN MARSI~1/

Number of
Parameter--2/ Observations Maximum Minimum Mean

Water Tempera~re-°C 1,577 25 1 15.8
Turbidity-FTU-~’ 1,529 1,500 2 51.7
Transparency-inches 786 84 0 II
Speco Conductivity-

I micromhos 6,432 27,600 154 7,354
Chloride 707 I0,000 4 2,368
Total Alkalinity 415 22] 8 125

I Total Hardness 99 1,887 50 565
Total nitrogen 538 15.12 0.21 2.05
Nitrate+nitrite

i Nitrogen 894 12,40 0.01 0.62
Ammonia nitrogen 894 1.70 O.Ol 0.13
Organic nitrogen 538 14.98 0.08 1,20
Ortho Phosphorus 893 4.60 O.Ol 0.16

l Chlorophyll a 966 260 0.3 25
Pheophytin a--percent 934 89 O.l 13
Chlorophyll--a percent 934 94 17 58.5

I Biochemical oxygen
demand 325 18.1 0 3.5

Dissolved oxygen 1,474 18.8 2.2 7.9

I/ The period of record for the composite of all sample sites in the
Marsh is 1963 through 1978.

m 2/All units are parts per million (ppm) except where otherwise
-- indicated.
3/ Formazin turbidity unit.
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Salinity

The magnitude and scheduling of Delta outflow are the
most important factors influencing the quality (mainly salinity)
of surface water within the Marsh. With the construction of
upstream storage, the Delta outflow pattern was changed; addi-
tional upstream development has further altered it. Outflow has
been increased from July through November and has been reduced
from December through June. The increase in outflow from July
through November has caused a decrease in salinity during that
time of year.

The decrease in salinity is most pronounced at
Collinsville and is least evident at the mouth of Suisun Slough,
which is related to salinity at the Martinez station. The differ-
ence in degree of outflow impact is due to the locations of the
Collinsville and Martinez stations. The station at Collinsville
monitors river water; the station at Martinez monitors a large
embayment, where the effect of outflow is diminished.

The effect of outflow fluctuations on salinity in
Montezuma Slough at the Grizzly Island Bridge (Innisfail Ferry) in
the Marsh is similar to that at Martinez, because the tides that
fill the marsh channels come primarily from Grizzly Bay. It is
presumed that the salinity in Montezuma Slough would show an
increasing trend, much like that of Suisun Slough as shown in
post-1960 period studies.

Continuous electrical conductivity (EC) monitors,
operated since 1965 at the sites shown on Figure 8, show that
salinity levels vary throughout the Marsh.

The quality degrades generally from north to south and
from east to west. The Department of Water Resources (DWR) esti-
mates that maintaining the Decision 1485 Delta standards would
require, under steady state conditions, an estimated average
outflow of about 6,000 cubic feet per second, but to maintain
Decision 1485 post-1984 Marsh standards at the mouth of Suisun and
Montezuma sloughs under steady state conditions would require an
average estimated outflow of about 15,000 cubic feet per second.
Because of the deterioration in water quality within the Marsh due
to operation of the marsh management areas, the outflow necessary
to maintain the marsh channel salinity at Decision 1485 post-1984
standards without the Overall Facilities must be increased to
about 30,000 cubic feet per second. If, however, a water distri-
bution system is provided for the Marsh, both the Delta and Marsh
salinity standards can be met under steady state conditions with
with an average of 6,000 cubic feet per second outflow to maintain
salinity control in the river west of Collinsville. The lines of
equal salinity at mean high-high tide for the two outflows are
presented in Figures 9 and 10.

Monitoring Site S-42, on Suisun Slough in the interior
Marsh (see Figure 8), typifies the relationship of salinity to
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outflow. Data from this long-term monitoring show a wide range of        1
salinities for a given outflow. This variation in salinity, shown
as an envelope curve in Figure 11, is due to:

° Variable marsh tributary freshwater inflows other than
Delta outflow.

° The calculation of Delta outflow, which depends on an              I
estimate of consumptive use in the Delta. Consumptive
use, which cannot be measured directly, is believed to
fluctuate widely.                                                           1

° The rate of change in the Delta outflow. EC, particularly
in a large body of water such as Suisun Bay, does not              I
change rapidly with a change in outflow.

° The magnitude of the tide as it varies over the 14-day
tidal cycle (the higher the tide, the greater the                    ¯
proportion of sea water).

The greatest variation in the mean daily salinity occurs        ¯
during the lower outflow periods. The greatest variations in
salinity within the Marsh occur during outflows of less than
20,000 cubic feet per second. Table 2 presents observed ranges of        I
average monthly EC values at outflows varying from 3,300 to
142,000 cubic feet per second.

T~ble 2

HISTORICAL DELTA OUTFLOW-ASSOCIATED                             l
ELECTRICAL CONDUCTIVITY AND TOTAL DISSOLVED SOLID VALUES

FOR SUISUN MARSH AND SUISUN BAY*                                     m

mm

Outflow             Marsh Range                        Bay Range
(cfs)       EC lumhos)      TDS (ppm)        EC lumhos)      TDS (ppm) I

3,300      7,800-17,000    5,000-Ii,000       10,000-22,000    6,400-14,000
4,200         7,300-16,000      4,600-10,200          12,000-25,000      7,700-16,000                ~mm
5,800         4,000-11,000      2,600- 7,000            5,000-23,000      3,200-14,700
7,900         2,500-10,000      1,600- 6,400            5,000-20,000      3,200-12,800

12,500         2,200- 7,500      1,400- 4,800            3,000-16,000      1,920-10,200
16,700            400- 5,000         250- 3,200            1,500-14,000      1,000- 9,000                ¯
33,000        300- 3,500      200- 2,200           300- 7,000      200- 4,500
75,000        200- 2,000      130- 1,300          200- 2,500      130- 1,600

142,000        200- 1,500      130- 1,000          200- 1,500      130- 1,000           m

m
* These are composite values developed from average values for various

salinity stations in the Bay and Marsh.                                               ¯

I
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During autumn from 1965 through 1971, the U. S. Bureau
of Reclamation (USBR) released fresh water from Putah South Canal
through McCoy, Suisun, and Green Valley creeks into the Marsh to
test the effectiveness of supplemental fresh water in controlling
marsh salinity. In most cases, effectiveness of the releases was
masked by coincident increases in outflow from the Delta. During
the 1966 and 1968 tests, however, the salinity reduction was more
than would be expected by the corresponding increase in Delta
outflow. The releases were about 40,000 acre-feet in 1966 and
48,000 acre-feet in 1968. These freshwater releases appeared to
decrease salinity in the northern Marsh up to 5,000 micromhos EC,
or about 3,000 ppm TDS. It was concluded that a modest amount of
supplemental water would not benefit the Marsh significantly
unless appropriate distribution facilities were provided.

Turbidity

The level of turbidity in the marsh sloughs and bays
is an important measurement for water quality. An increase in
turbidity reduces light penetration in water, and this is detri-
mental to phytoplankton, which is the first link in the aquatic
food chain. A reduction in turbidity would increase light pene-
tration, which could also increase algae growth that could deplete
the supply of dissolved oxygen. Table 3 shows turbidity ranges
observed in the Marsh at various Delta outflows. The average
turbidity in Suisun Bay ranged from 30 to 40 Formazin turbidity
units (FTU) in the ship channels to 50 FTU in the embayments.

I
Table 3

TURBIDITY MEASUREMENTS IN SUISUR MARSH AND SUISUN BAY 1
AT VARIOUS DELTA OUTFLOWS m

Marsh Bay Colltnsville
Outflow Turbidity Range* Turbidity Range* Turbidity l

(cfs) (FTU) (FTU) ’ (FTU)

2,200 i0- 30 4- 18 15 i
6,000 27- 63 7- 35 25

13,600 35- 88 16-100 30
13,900 21- 76 ii- 42 27 1
19,000 60- 75 30- 68 20
21,600 70-130 18- 50 17
32,500 70-115 26- 70 30

141,500 38- 80 19- 23 20 1
1* These are composite values developed from information from stations in the

Bay and the Marsh. Measurements of turbidity at some locations in the Marsh 1
sometimes much higher than the ranges identified. ¯are

1
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Turbidities within Suisun Bay vary with the magnitude of
Delta outflow and are influenced dramatically by daily changes in
prevailing winds and tides. There is indication, however, that
the turbidity level decreases at high outflows after the initial
sediment loadings subside. The turbidity of the Bay lessens as
outflows drop to summer lows, but an area of maximum turbidity, or
entrapment zone (mixing area for bay and river waters),
established in Suisun Bay could cause an overall period of maximum
turbidity for the year. Turbidity in some channels of the Marsh
appears to be tidally influenced by the Bay, with the range of
turbidities in the Marsh generally about twice those in the Bay.
In the drought years of 1976 and 1977, turbidity levels in the
Marsh were below normal.

Chlorophyll a

Chlorophyll a level is the measurement of algae present.
The chlorophyll a levels in Suisun Bay and in marsh waterways
immediately adjacent to the Bay could be partially influenced by
Delta outflow. Table 4 shows the productivity of at chlorophyll a
given outflows and various seasons of the year.                   --

Observations suggest that algae production is enhanced
when the entrapment zone is adjacent to Suisun Bay and occurs at
outflows between 4,000 and 25,000 cubic feet per second.

Table 4

CHLOROPHYLL LEVELS IN SUISUN MARSH AND SUISUN BAY
FOR VARIOUS OUTFLOW RANGES*

Average
Outflow      Period for       Mean Chloroph¥1l Range (u~/L)

(cfs)        Averages        Suisun Bay      Sulsun Marsh    Season

2,200      Aug-Oct 1977          I-5              2-80         Fall
3,400      Mar-May 1977          2-5              2-I0         Spring
6,000     Jun-Aug 1972        10-40           15-30        Summer
7,800      Mar-Apr 1976          5-25             5-35         Early Spring

13,600      Sep-Oct 1970         20-50             5-30         Fall
13,900      Oct-Nov 1972          5-20             5-25         Late Fall
19,000     Sep-Oct 1969        10-20           10-30        Fall
19,500      Sep-Oct 1974         10-20            10-20         Fall
21,600          Jun 1971         10-30            30-70         Summer
32,500      Feb-Mar 1971          2-6              5-12         Winter

141,500          Jan 1974          1                3-8          Winter

* These are composite values developed from information from stations in the
Bay and Marsh.
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Chlorophyll ~ production in the Bay peaks at different
times than it does in the Marsh. Peak production in the Bay
generally occurs during summer and fall and in the Marsh during
spring and summer.

Values of chlorophyll a within the Marsh have ranged
from 0.3 to 260 micrograms per l~ter (ug/L), with a mean value of
22 ug/L, based on 1,193 samples taken from September 1968 to
August 1978. Chlorophyll a levels in the major creeks and sloughs
change with the tide and s~reamflow.

Many marsh water bodies are shallow, yet turbid. The
shallowness may partially account for the relatively high chloro-
phyll a concentrations. Maximum chlorophyll a concentrations
general--ly occur during spring algae blooms, w~ich peak in April,
May, or early June. The maximum chlorophyll a concentrations are
generally in the 40 to 80 ug/L range. The inorganic nitrogen
concentrations are sometimes depleted to nutrient-limiting levels
during periods of high algae growth. This causes erratic growth
peaks irrespective of outflow.

Phytoplankton identifications during the summer of 1972
indicate that the dominant group of algae present was diatoms,
followed by green algae.

Increased growth of algae or pond weed could have these
adverse effects: visual nuisance, pollution, low dissolved oxygen
levels, high pH, and increased incidence of waterfowl botulism and
insect vectors.

Dissolved Oxygen

From September 1968 to August 1978, the average
dissolved oxygen (DO) for the Marsh was 7.9 ppm, with a maximum
of 18.8 and a minimum of 2.2 ppm. Of the 18 marsh sites reviewed,
ten had readings of less than 5.0 ppm, four had readings of less
than 4 ppm, two had readings of less than 3 ppm, but none had
readings of less than 2 ppm of DO. During the same period in
Suisun and Honker bays, all the low DO measurements occurred in
areas of decreased water exchange, in areas of high phytoplankton
levels, or near areas of waste discharge. The level of dissolved
oxygen is low during runoff from highly vegetated areas for 3 to
4 weeks after fall flooding.

Biological Resources

Although no longer a natural marsh, since the lands have
been leveed, Suisun Marsh is still important to the ecosystems of
the San Francisco Bay area and the Pacific Ocean. The constant
flow of the tide washes nutrients back and forth in the marsh
water, benefiting the food chain and accounting for its high
productivity. The abundance and diversity of flora and fauna
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in the Marsh make it a unique resource in the San Francisco Bay
region and the Nation.

Vegetation and Flora

Suisun Marsh, as legally defined (Public Resources Code
Section 29100-29103), encompasses a variety of conditions capable
of supporting plant life, including upland, wetland, and aquatic
environments. The primary management area of the Marsh is the
approximately 85,000 acres of marshland and waterways that many
call "Suisun Marsh". However, the Marsh also includes the
secondary management area, which is 27,897 acres of uplands
adjacent to the lowland marsh area.

The upland sites (terrestrial environments) in Suisun
Marsh are within the secondary management area and on drained
lowlands, levees, and small pieces of higher ground within the
primary management area. The major vegetation types for these
terrestrial sites are: grassland, shrubland, cultivated crops,
riparian vegetation, and eucalyptus groves.

The grasslands, which occur primarily on the higher
ground adjacent to the marshlands, are dominated by introduced
annual species, wild oat (Avena fatua), smooth brome (Bromus
mollis), ripgut (B. diandrus), wild barley (Hordeum spp.), and
ryegrass (Lglium ~). Remnants of the nati--~ ~-~ennial grass-
land flora (~.g[ Sti~ pulchra) are found occasionally. Some of
the grasslands occur on diked-off lowland areas, which would be
marshland naturally. These grasslands are seasonally quite wet
and the species composition reflects this environment, with salt-
grass (Distichlis spicata) and other marsh species a part of the
grassland vegetation.

The shrublands are dominanted by coyotebush (Baccharis
pilularis), California rose (Rosa californica), and blackberry
(Rubus ursinus), and are found on levees and roadsides. In
addition, some grasslands or croplands not grazed or cultivated
are invaded by shrubs over a period of time.

The most important species on the cultivated areas is
barley (Hordeum vul~are), which has been planted extensively on
higher ground on Grizzly Island for wildlife food. Some fallow
cropland and frequently disturbed environments are invaded by
weeds, including many broadleaf annuals.

Riparian vegetation is scarce, but the little found
along some of the tributaries to the Marsh -- especially the
creeks that drain into the northwest portions -- is important to
many wildlife species. This vegetation, consisting mostly of
woody plants such as willows and alders that are more tolerant of
high moisture levels, provides nesting and resting cover for many
birds.
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Eucalyptus, the major tree species of the Marsh, was planted
several decades ago. The groves and rows of tall trees provide
valuable roosting and nesting sites for certain birds, particu-
larly great blue herons and egrets. The Suisun Marsh eucalyptus
stands are protected by State law (Assembly Bill 1717, 1977).

The wetlands are transitional lands between upland and aquatic
environments. The Suisun Marsh wetlands make up most of the
primary management area and consist of tidal marshes, leveed
marshlands, and some intermittently marshy higher fringe areas.
Most of the leveed marshlands, once primarily tidal marshes also,
are now managed by private landowners and the Department of Fish
and Game (DFG) to attract and support migratory waterfowl.

In the tidal marsh areas, the dominant plants are tules (Scirpus
acutus andmS" californicus) and cattails (Typha spp.). Although
the tules and cattails are not the food preferred by waterfowl,
they provide important habitat for many other species of marsh-
dependent wildlife. This vegetation also protects the levees from
wave action caused by wind and boats.

The leveed marshlands include managed and unmanaged wetlands. The
managed wetlands, which comprise over 52,300 acres, or 89 percent
of the total marshland area, support brackish marsh vegetation
consisting of many species, but only a few cover more than
I percent of the marshlands. The dominant plants are: saltgrass,
pickleweed (Salicornia .vir@inica), alkali bulrush (Scirpus
robustus), tules (S. acutus and S. californicus), cattails (Typha
spp.), Baltic rush (Juncus balticus), brass buttons (Cotula
coronopifolia), fat hen (Atriplex patula), and olney bulrush
(S. olne~). Saltgrass, pickleweed, alkali bulrush, and tules
make up about two-thirds of the total marshland cover. Variations
in salinity, soils, flooding, and management create shifting
patterns of plant cover as certain species are favored and others
discouraged (see Chapter 2). Alkali bulrush, fat hen, and brass
buttons constitute the bulk of the food supply for waterfowl. The
unmanaged marshlands and the higher fringe areas (often referred
to as seasonal marshes) contain the same species as the managed
wetlands, but environmental conditions usually produce vegetation
that is dominated by the more salt-tolerant or less flood-tolerant
species, such as saltgrass.

The aquatic environments are the bays, sloughs, ditches, creeks,
and deeper permanent ponds. These open water areas support very
little higher plant growth, except on their edges or in slow
waters where truly aquatic species may be found, such as pondweeds
(Potamogeton spp.), duckweeds (Lemna spp.), and ditch-grass
(Ruppia cirrhosa).

In summary, the entire Suisun Marsh consists of many cover types,
but marshland vegetation clearly occupies the most acreage. This
marsh vegetation is dominanted by only a few species, thus
yielding an overall vegetation that could be considered highly
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homogeneous when viewed on a large scale. However, the marsh
flora is much more diverse than this overview of the vegetation
would indicate. Over 200 species have been identified for Suisun
Marsh (see Appendix N).

Several rare plants may also be found in Suisun Marsh:

Aster chilensis var. lentus (Suisun aster)
Cicuta bolanderi (water hemlock)
Cirsium hydrophilum var. hydrophilum (Suisun thistle)
.Co.rdylanthus mollis ssp. mollis (soft-haired bird’s beak)
Lasthenia co.nju@ens (Contra Costa gold fields)
Lathyrus jepsonii ssp. jepsonii (Delta tule pea)
Le~enere limosa (Greene’s legenere)
Lilaeopsis masonii (mud flat quill-plant)

These plant species are on the State or Federal lists of rare,
threatened, or endangered plants. The California Native Plant
Society includes these same plants on its list of special
concern.

Fish

Suisun Marsh supports a diverse assemblage of fish
species and invertebrates. Many species spend only a part of the
year or a portion of their life cycle in the Marsh. Others move
within the Marsh in response to their environmental requirements.
Suisun Marsh sloughs are nursery areas for young-of-the-year
striped bass. Of the young bass population in the Delta estuary,
an average of 9 to 9.6 percent reside in Montezuma Slough in
midsummer, although in 1973, 21 percent of the total young bass
population was found there. Adult bass also use marsh sloughs.

Montezuma Slough supports numerous opossum shrimp
(Neomysis), the major food for young striped bass. Concentrations
of Neom~sis in the slough are frequently among the highest any-
where in the estuary, although the slough represents less than
3 percent of their total range. In early summer of 1973, the
slough contained about 17 percent of the total Delta Neomysis
population.

White and green sturgeon are found in marsh sloughs
and in adjacent waters. Two other important anadromous fish --
chinook salmon and steelhead trout -- pass through the Marsh,
either as adults migrating to spawning grounds or as smolts moving
to the ocean.

Catfish, common in portions of the Marsh, contribute
significantly to local sport fishing. Other species of fish in
the Marsh include minnows, carp, American shad, threadfin shad,
Delta and longfin smelt, rule perch, and the yellowfin goby.
Shad and smelt are important forage for striped bass and other
predatory fish.
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Wildlife

Suisun Marsh is a key waterfowl wintering area on the
Pacific Flyway. Ducks wintering in the Marsh include pintail,
mallard, wigeon, greenwinged teal, shoveler, ruddy duck, and
canvasback. White-fronted, snow, and Canada geese are also
represented.

In August, ducks and geese begin to arrive in California
from their northern nesting grounds. Early fall counts have shown
that, on the average, 25 to 28 percent of the waterfowl in ~the
State may be in the Marsh during fall of dry or critical years
because of the scarcity of suitable waterfowl habitat elsewhere
during those times. The Marsh is used less intensively during wet
years, when waterfowl are attracted to other areas within the
Central Valley. Marsh duck populations have, in the past, peaked
at about one million.

In the last 8 years, the percentage of pintails using
the Marsh has declined. In a May 1979 report, the U. S. Fish and
Wildlife Service (USFWS) evaluated the trends of pintail using the
Marsh as a wintering area. Following is a summary of that
report:

"Chabreck et al (1975) stated that an important aspect of any
wildlife management plan is providing optimum habitat and
that duck usage in regions where the birds are abundant can
be used as an indicator of habitat quality. In recognition
of this fact, the results of waterfowl surveys over a 20-year
period of time were utilized to analyze populations of
pintails wintering in the Suisun Marsh. To accomplish this,
pintail population indices were developed for Suisun Marsh
for a 20-year period (1958-1977) and compared with possible
causative factors of changes in population levels. Pintail
populations in the Marsh appear to have declined over the
period of study. Prior to 1969, pintail population levels in
the Marsh were correlated positively with Central Valley
population levels. Since that time Central Valley popula-
tions have generally increased while Marsh populations have
decreased particularly during late fall and early winter."

The results of the surveys made for Suisun Marsh and
the Central Valley are shown in Figure 12. The USFWS made the
following conclusions based on these surveys:

"While many factors may influence pintail populations on a
short-term basis the principal factors appearing to affect
pintail usage of Suisun Marsh over the period of analysis
were increased production of cereal grains and water
development projects providing rafting areas. Increased
production of corn in the Delta in combination with leaching
practices and flooding for hunting following harvest has
resulted in large numbers of pintails utilizing the Delta
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since the late 1960’s. Water development projects such as
Clifton Court and Bethany Reservoir in the Delta, and San
Luis Reservoir adjacent to the grasslands, now harbor large
numbers of birds where water did not exist prior to the
late 1960’s.

Pintails are known to be highly adaptable to certain envi-
ronmental changes such as changing food supplies and water
availability. Because of this and the changes that have
occurred relative to these factors from 1958 to 1977, it
appears that the distribution patterns of pintails in the
Central Valley have been altered and that the numbers of
birds which once utilized Suisun Marsh has been reduced in
favor of alternative habitat."

The long-term value of agricultural areas as sources of
food for wintering waterfowl is decreasing as efficiency of
harvesting increases and less grain is left in the field. A
review of data on rice production over the past 20 to 25 years
shows that from 1955 to 1960 a harvesting efficiency of 65 percent
resulted in about 490,000,000 pounds of grain left in the field
and available for wildlife. From 1972 to 1976, harvesting
efficiency increased to about 90 percent, and the amount of grain
left in the field was only about 276,000,000 pounds, a net
reduction of about 45.5 percent.

While availability of alternative preferred food
supplies has reduced pintail usage of the Marsh in recent years,
it must be recognized that the Marsh provides permanently avail-
able natural habitat and food supply. By contrast, the acreage
planted to corn in the Delta is determined by economic factors
that can change drastically. In addition, waste cereal grains are
primarily used by field feeding species (mallard and pintail), and
harvested fields are of lower value to species such as widgeon,
teal, and shovelers that are more dependent on natural waterfowl
foods.

Migratory patterns of waterfowl and habitat factors
throughout California can change abruptly, so there is a need to
protect areas such as Suisun Marsh to maintain the wintering
waterfowl population of the Central Valley.

The Marsh is also home to many upland game species,
including ringnecked pheasant, mourning dove, Audubon cottontail,
and blacktailed jackrabbit. Farmlands, adjacent dikes, and
noncult~vated lands provide good upland habitat. During hunting
season, when duck ponds are flooded, available habitat for
pheasant is reduced. Pheasants, therefore, use the marshland
borders for cover and as an alternative food source.

Fur-bearing mammals in upland areas of the Marsh include
opossum, long-tailed weasel, spotted and striped skunks, gray fox,
and bobcat. Mink, muskrat, river otter, beaver, and raccoon
inhabit the waterways, wetlands, and adjacent riparian zones. The
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habitat of muskrat, beaver, mink, and river otter appears to be
limited by the effects of high salinity. Years of increased
salinity may result in reduced muskrat populations, but they

in two when lower returns. Mink andrecover a year or salinity
river otter are usually less tolerant of saline conditions than
are muskrat, and their populations recover more slowly.

The area also supports a variety of nongame wildlife,
including song birds, hawks, owls, large mammals such as Tule Elk,
small mammals, reptiles, and amphibians.

Rare and Endangered Species

The Marsh is within the range of several species classi-
fied by Federal or State governments as rare or endangered. These
are shown in Table 5.

!
Table 5

m RARE AND ENDANGERED SPECIES THAT INHABIT THE SUISUN MARSH AREA

Endan)ered Rare

U. S. Fish and Callfornla Department Callfornla Department
Wildlife Service of Fish and Game of Fish and Game

California clapper rail California clapper rail California black rail
Aleutian Canada goose Tule white-fronted goose Yellow-billed cuckoo
Bald eagle Bald eagle Giant garter snake
Peregrine falcon Peregrine falcon Alameda striped racer
Salt marsh harvest mouse Salt marsh harvest mouse Swainson’s hawk

No rare or endangered fish species are found in the
Marsh. The Aleutian Canada goose, bald eagle, and peregrine
falcon have occasionally been seen using the Marsh as a resting
area enroute to another part of the State. The California clapper
rail, recently found in the Marsh, feeds primarily on organisms
exposed in the tidal marshes at low tide. The salt marsh harvest
mouse, a resident of the Marsh, lives primarily in areas dominated
by pickleweed. Both the clapper rail and the harvest mouse are
considered by the USFWS and DFG to be endangered. Habitat
preferred by the black rail occurs in the Marsh, but recent
surveys in the Marsh have not found the black rail.
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Recreation                                         m
suisun Marsh is important for recreation. It offers

fishing, hunting, nature study, and sightseeing. Recreation               ¯
use and its dollar values, estimated by the USFWS, are summarized
in Table 6. The dollar values were derived by procedures outlined
in the .Federal Register, "Water Resources Council, Water and
Related Land Resources, Establishment of Principles and Standards         m
for Planning", Volume 38, No. 174, Part II, September 10, 1973.

Table 6                                          |
SUMMARY OF RECREATION BENEFITS FOR SUISUN MARSH

(Estimated Minimum Benefits)                                 m
¯

Activity                  Recreation Days*     Net Benefits                m
mFishing (in the sloughs)       44,000           $ 99,000

Hunting Waterfowl              48,200             433,800**
Hunting Upland Game            45,200             226,000                    m
Trapping Mammals                 --                 12,000 ¯
Other                            12,000               27~000

m

TOTAL                        149,400           $797,800                    m

, The recreation-days presented are estimates for days m
expended in Suisun Marsh proper,and not for the entire                    ¯
Suisun Bay estuary. m

** A more realistic total estimate of hunter expense generated
would be about $6 million per year. This is based in part                m
on the costs to club members such as initiation, annual ¯
fees, dues, and assessments.

!
¯

Waterfowl hunting is the major recreation in the Marsh.          m
Grizzly Island and Joice Island Wildlife Management Areas,
totaling 13,700 acres, are public hunting areas. Some waterfowl
hunters use boats in sloughs and bays at the edge of the Marsh.            ¯
In June 1977, there were 138 private clubs, totaling about
43,135 acres, in the Marsh. The annual waterfowl harvest in
California from 1960 to 1974 averaged about 3 million ducks and            m
geese. Over 9 percent of these birds were taken in the Marsh.

Fishing is also important within the Marsh. Although           ¯
launching ramps provide boat access to most marsh waterways, most
fishing is done from land.

!
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Nature study, a rapidly growing form of recreation,
includes bird watching, nature photography, hiking, and other
nonconsumptive uses associated with fish and wildlife resources.
People are drawn to the marshes to see, hear, and study wildlife.
Nature study is an important activity in the Marsh.

Recreation demands are expected to continue to increase.
Over 4 million people now live in an ll-county area within a
50-mile day-use zone of Suisun Marsh. Based on projections by the
California Department of Finance, population in the ll-county area
will increase about 27 percent between 1975 and 1995, with a
further increase of 31 percent by 2020. With the population
nearing 7 million, Suisun Marsh will be in great demand for
recreation. To meet the recreation demand, ecological balance in
the Marsh must be maintained or improved.

The public does not benefit from the Marsh to the same
extent that private landowners do, because of limited access to
the 65 percent of the marshlands under private ownership. The
general public has not in the past contributed to the maintenance
of the wildlife values to the extent that private landowners
have.

General Water Requirements

Because of increased salinities, it has been increas-
ingly difficult to maintain the brackish marsh plant species that
make Suisun Marsh a valuable waterfowl wintering habitat. Water

is not for the because of its proximityquantity a problem Marsh,
to tidal waters; the critical factor is water quality,
specifically salinity.

For the Marsh to retain its unique character, the salin-
ity of water used on the managed wetland areas should not normally
exceed 12 parts per thousand total dissolved solids. During
recent dry years, the longer duration of higher salt concentra-
tions in the adjacent channel water has adversely affected the
aquatic flora of marsh waterways and lands. In 1977, the driest

on record, marsh waterfowl food production was only aboutyear
25 percent of normal, and tidal marsh vegetation was killed as far
east as Meins Landing, on Montezuma Slough.

Onless water of adequate quality is provided and more
intensive water management practices are adopted, many of the
managed wetlands will experience adverse changes in waterfowl food
plants, causing losses in number and species of waterfowl and
other wildlife. The areas most likely to be adversely affected
are those with poor water control facilities, poor management
practices, and a highly saline water source.
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Water and Soil Salinity Requirements                           I

Tolerances of marsh plant species to soil salinity are
presented in Table 7.                                                                 I

Table 7                                        m
SOIL SALINITY TOLERANCES OF MARSH PLANT SPECIES

Mean Annual Soil               I
Salinity at Which Plant
Species have the Maximum         ¯

Marsh Plant              Mean Annual Salinities     _Competitive Advantage
TDS (ppt)    EC (mmhos)    TDS (ppt)    EC (mmhos)

Fat Hen                12.8-49.2     20.0-76.9     19.0-29.0     29.7-45.3         I
Brass Buttons            8.9-30.5      13.9-47.6     22.0           34.3

Alkali Bulrush           6.9-32.5      10.8-50.8     22.0           34.3              ¯
Narrowleaf Cattail       8.1-25.5      12.6-39.8     16.2           25.3
Olney Bulrush            8.5-20.7      13.3-32.3     16.0-22.0      25.0-34.3
Baltic Rush            16.2-23.6      25.3-36.9     16.0          25.0              B
Salt Grass             II.6-43.5      18.1-68.0    32.0-33.5     50.0-52.3
Pickleweed              18.5-81.0      28.9-126.5    31.0-35.5      48.4-55.4

!
*The mean annual salinities are an average of extreme spring lows and

extreme fall highs. The lower salinities must occur during the spring               ¯
growing season for most of these species to survive. These values relate to
salinity in the first foot of soil.

Source: Mall (1969)                                                                  I

I
Continued and increased diversions from the Delta add to        u

the duration of salinity intrusion, especially during years of
below normal rainfall, and eventually can severely restrict pro-           ¯
duction of waterfowl food plants. Two or more years of extended
high salinity intrusion could alter the plant community. Dry
years have significantly reduced seed production, which in turn             ¯
has reduced the food supply for wintering waterfowl. This
happened most recently during 1976 and 1977. Perennial plants
such as alkali bulrush, stressed during the drought, took several
years to recover.                                                                      I

To maintain acceptable alkali bulrush seed production, a
soil salinity of not more than 9 ppt TDS must be attained in the           ¯
first foot of soil during May, the critical month for seed
production. Water salinity criteria deemed necessary to achieve
optimum seed production with good management in the Marsh, as               m
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specified in Decision 1485 by the State Water Resources Control
Board (SWRCB), are shown below:

Mean Monthly High Tide
Conductivity

Month (mmhos)

October 19.0
November 15.5
December 15.5
January 12.5
February 8.0
March 8.0

May 1 I. 0

DWR will propose to the SWRCB that the November salinity
standard established at 15.5 mmhos be to 16 5 mmhos tochanged
allow a more reasonable ramping of marsh water qualities. Since
this is outside the critical time, February to May, there would be
no significant adverse effects from this change. DFG and Suisun
Resource Conservation District (SRCD) are expected to support this
change.

DWR will also propose that these standards be relaxed
when two or more dry or critical years occur in sequence. It is
not proposed to relax the Decision 1485 post-1984 standards during
an dry or year, or year aisolated critical in the first in
sequence of dry or critical years. The years when the relaxed
standards would apply are termed deficiency periods and are
defined in the proposed DWR/DFG/SRCD agreement to be:

° A critical year following a dry or critical year.

° A dry year following a year in which the Four Basin Index
was less than I 1.35.

o A dry following a dry year that was preceded by ayear
critical year.

The proposed relaxed standards for deficiency periods,
tentatively agreed to by DFG and SRCD, are shown below.

Mean Monthly High Tide
Cond uc tiv i ty

Month (mmhos)

October 19.0
November 16.5
December 15 6
January 15.6
February 15.6
March 15.6
April 14.0
May 12.5
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The relaxed standards have been proposed because it is
believed to be inequitable for the Marsh to receive sufficient
water to achieve optimum seed production during an extended
drought, while the remainder of California is expected to be
subjected to deficiencies and cutbacks in water supplies.
Conversely, it is not proposed to apply relaxed standards to the
Marsh in an isolated dry or critical year, or in the first in a
sequence of dry or critical years because it was believed to be
inequitable to impose deficiencies in water quality on the Marsh,
while the remainder of California is unlikely to be subjected to
cutbacks in supply. The proposed standards would result in !ess
than optimum seed production, but would ensure survival of
vegetation throughout the Marsh.

Under terms of the proposed DWR/SRCD/DFG contract, these
deficiency year standards will be subject to field verification
and adjustment, if necessary, to assure that the Marsh is provided
an adequate level of protection. If the SWRCB does not approve
the proposed standards, the Board could impose alternative
standards which, in its opinion, will provide adequate mitigation.
The status of the DWR/DFG/SRCD contract standards would then be
subject to review by the parties.

To grow certain waterfowl food plants with water quality
established by Decision 1485, the managed wetland areas must have
at least two leaching cycles and a 45-day circulation period each
year between January and late April. The water management
facilities in many of the managed wetland areas are incapable of
accomplishing this. Surveys of 109 duck clubs by the U. S. Soil
Conservation Service (SCS) in 1973 show that almost 20 percent had
main water supply ditches and 45 percent had circulation ditches
incapable of meeting this objective. Inadequate water intake
facilities were reported for 42 percent of the clubs, and
36 percent had inadequate drainage systems. The maintenance of a
healthy wildlife habitat depends on upgrading water management
capability in managed wetland areas.

As provided in Assembly Bill 1717, the Suisun Resource
Conservation District is preparing engineering level management
plans, which, by survey and computing techniques, will determine
facilities needed by each private ownership and will oversee their
construction in the years following construction of the Overall
Facilities.

Levee Maintenance Requirements

Maintenance of levees in the Marsh is a continuous and
expensive process. The nature of the soils, tidal and wind
action, winter floodflows, boat wakes, and burrowing animals cause
deterioration. The organic soils cause levee subsidence. The
SCS estimated that in 1974 the Marsh had over 194 miles of exter-
ior levees, many needing renovation. Virtually all clubs have
interior levees, many in poor condition and needing renovation.
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Draglining soil from the sloughs and marsh areas
adjacent to the levees creates steep banks and deepened ditches,
which result in poor footings for the levees. There are fewer
problems with levees having a border of natural tidal marsh,
because of the buffer effect of vegetation on waves and
floodflows. The DFG has suggested that the expected increase in
salinity levels on the bayside of exterior levees may kill the
protective vegetation, thus compounding the levee maintenance
problem.

A good levee system is important to marsh management,
but it is not the responsibility of the Central Valley Project
(CVP) or State Water Project (SWP). The annual cost of needed
levee improvement and proper maintenance over the past five years
was estimated at more than $1,000 per mile. Exterior levee repair
costs are between $3 and $4 per foot. Many small clubs cannot
afford the repairs and improvements. This detracts from effective
marsh management.

The SRCD has suggested to the landowners within Suisun
Marsh that it may be to their advantage to form a levee mainte-
nance district, a reclamation district, or several reclamation
districts. The landowners would then have a vehicle for obtaining
funds for maintenance and for repair of flood damage.

Assembly Bill 2090, which became law in October 1982,
enables the SRCD to issue bonds and levy assessments to finance
improvements on individual properties within the Marsh, and it
provides a means to reimburse individual club owners for
50 percent of the O&M costs incurred in improving the wildlife
habitat (not to exceed $5,000). This law, when implemented, will
aid the landowners in maintaining their exterior levees.

Mosquito Abatement Requirements

Mosquitos inhabit the Marsh year-round and reach their
peak during spring and fall. The Solano County Mosquito Abatement
District conducts a comprehensive program to alleviate the pests
and prevent vector-related human disease. Abatement methods used
by the District include ditching, draining, spraying, burning, and
stocking the permanent ponds with mosquito fish. The District
opposes management practices that promote conditions favorable to
mosquitoes.
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Chapter 4. PLAN OF PROTECTION ALTERNATIVES

Development of the Plan of Protection involved consider-
ation of alternative marsh protection plans and alternative
sources of water.

Alternative Plans

Four alternative plans were considered for the Marsh, a
no-action plan, a nonstructural plan, an overland supply plan, and
a combination plan.

No-Action Plan

If no remedial action were taken, Suisun Marsh would
continue to get adequate quantities of water to flood the water-
fowl management areas, because the waterways used to distribute
water within the Marsh are influenced by tidal action. However,
as greater amounts of fresh water are diverted upstream from the
Marsh, the duration of salinity intrusion in marsh channels will
continue to increase. To maintain the variety of brackish water
dependent vegetation, an overall intensification of water and land
management procedures within the Marsh could, within limits,
lessen the effect of increased salinity. Even with intensified
management practices, the quality of marsh vegetation and seed
production would decline during a series of dry years, such as
1976 and 1977. Since the no-action plan would, therefore, not
protect the Marsh, it was not considered further.

Nonstructural Plan

Without constructing channel control structures and dis-
tribution facilities, increasing Delta outflow would be the only
way to achieve water quality mandated for the Marsh by the State
Water Resources Control Board (SWRCB) in Decision 1485. This
nonstructural alternative is consistent with demands by Bay area
residents to maintain high outflows to benefit the San Francisco
Bay estuary.

During a dry year, when the Central Valley Project (CVP)
and State Water Project (SWP) divert 5,000 to 7,000 cubic feet per

the estimated outflow required to maintainsecond, supplemental
Decision 1485 criteria at the mouth of Suisun Slough and at the
western end of Montezuma Slough varies between 1.8 and 2.0 million
acre-feet. This is in addition to the outflow required to meet
Decision 1485 fish, agricultural, and municipal and industrial
standards. Decision 1485’s protection of Suisun Marsh is an
attempt to balance the limitations of available water supply
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against the mitigation responsibility of the projects. This
balance is based on the constitutional mandate, "...that the water
resources of the State be put to beneficial use of the fullest
extent of which they are capable.., and that unreasonable use and
unreasonable diversion be prevented" (Article 10, Section 2,
California Constitution).

In the "Water Quality Control Plan for the Sacramento-
San Joaquin Delta and Suisun Marsh", adopted in August 1978, the
State Water Resources Control Board states, on page VI-11:

". . . Full protection of the Marsh solely with outflow could
require in excess of 2 million acre-feet (in terms of project
yield) in addition to that outflow required to meet the
interim Marsh standards (RT Vol. XXII, p. 101). This would
result in a one-third reduction in combined SWP and CVP
exportable yield from existing facilities. The Bureau, the
Department, Fish and Game, and the U. S. Fish and Wildlife
Service are working to develop supplemental water supplies
for the Marsh. Such supplemental supplies are a more
desirable method for protecting the Marsh and mitigating the
adverse impacts of the CVP and SWP on this extremely valuable
resource."

To maintain the Decision 1485 criteria for water in
the interior Marsh during a critically dry year, the additional
supplemental water necessary would have to increase to about
4.8 million acre-feet. This supplemental water would vary between
2.6 and 4.8 million acre-feet during wet and critically dry years,
respectively, with an average of about 3.7 million acre-feet.
This would be in addition to the outflow required to meet fish,
agricultural, and municipal and industrial Delta standards.

The 4.8 million acre-feet would be made up of the
2 million acre-feet of project yield and the balance would be
uncontrolled outflow. Without facilities, developing this volume
of yield would require construction of several new dams, with the
associated construction impacts.

Another alternative would be for the CVP and SWP to
decrease exports from the Delta to the San Joaquin Valley and
Southern California. This could result in one of two things in
the agricultural area. The ground water basins would have to be
pumped to make up for the cutback in Delta water to maintain the
present total area in production, or a large amount of farmland
would have to be taken out of production. The ground water basins
in the urban areas of Southern California would also have to be
pumped to make up for the cutback in Delta water, or water from
other sources would have to be acquired at additional expense.

Excessive mining of the ground water could result in an
overdraft and its related problems. In either case, there would
be a servere adverse impact on the farm communities, the water
contractors, and the State of California.
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Impacts of a decrease in deliveries to the San Luis Unit
are discussed in the "Special Task Force Report on San Luis Unit",
prepared under Public Law 94-46, and "Draft Supplement to the
Final Environmental Statement, San Luis Unit", (DES 79-50,
July 30, 1979).

The State’s share of water necessary for full protection
of the Marsh is 2.4 million acre-feet: I million acre-feet of
project yield and 1.4 million acre-feet of uncontrolled outflow.
Based on the requests up to year 2000 for deliveries of entitle-
ment water, this quantity of firm yield is adequate to irrigate
300,000 to 500,000 acres of agricultural land.

If these lands are all kept in production, the farming
community could be faced with additional high costs brought about
by lowering the ground water table, with its attached impacts of
having to drill new wells or increasing the depth of existing
wells and, therefore, increasing the pumping energy costs for the
increase in depths (1.7 kWh to lift I acre-foot one foot in
elevation). These increases in energy and their related costs
will partially, if not totally, negate savings realized by notany
pumping SWP water; these costs total about $3,000,000. Excessive
mining of the ground water will cause ground subsidence. If this
occurs, the subsidence will affect water distribution systems and
other structures and facilities. Repair or replacement costs
depend on the amount of subsidence and could be considerable.
Depending on the farm practices and crops grown, there could be an
accompanying buildup of salt in the soil due to reduced leaching
of the fields.

If agricultural lands are taken out of production, there
would be a total loss of $1,190 per acre to the State economy
(shown on Figure 12a), which includes gross crop losses of $727
per acre together with the gross losses in the related farm
industries, losses in wages of farm employees and employees of
associated farm industries of $463 per acre. These losses would
have a direct effect on retail trade and services in the affected
areas. In reality, taking agricultural land out of production
would have a domino effect on the local and State economy. As
some of the lands taken out of production may have permanent crops
planted, such as vineyard or orchards, the capital investment that
put these lands into production would be lost.

SWP water contracts provide that in years of water
shortages, deficiencies of 50 percent of their water supply are
imposed on the agricultural water users before the municipal and
industrial users begin taking deficiencies. When the agricultural
users have absorbed about a 670,000 acre-feet deficiency, the
municipal and industrial water users will start to take
deficiencies.

A I million acre-foot curtailment in firm yield of SWP
water would have a serious financial impact throughout the State.
While urban users can probably fall back on a tax base to meet
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outstanding financial obligations, the agricultural users of SWP
water depend primarily on water sales for revenue to meet their
financial obligations. In both instances, these financial
obligations include repayment of the cost of the SWP, the urban
water users’ additional costs for a replacement water supply, and
additional bonded indebtedness to the local water districts for
the construction of distribution systems and other works. The
shortage would result in a lack of incoming revenues from water
sales, which could force some water districts to hold up payments
on the contracts to the State and payments on their own bonded
indebtedness. Any default by water agencies would cause financial
markets to downgrade California State and local bond ratings,
thereby requiring California State and local agencies to pay
higher rates of interest with future bond sales. The higher
interest rates would cause a further drain on limited tax
revenues, thereby increasing the fiscal squeeze on many governmen-
tal programs. The Burns-Porter bonds for the SWP would not go
into default, because they are ultimately backed by the State’s
taxing power. If, however, payments by water contractors were not
able to pay the interest and principal on the Burns-Porter bonds,
monies from the State’s General Fund would be required for making
payments on the bonds. The State would have less revenues
available to support other worthwhile programs.

Overland Supply Plan

In the overland supply alternative, fresh water would be
delivered overland to each management area within the Marsh. The
water would be provided from a canal system similar to the North
Bay Aqueduct, with an intake at Calhoun Cut or Lindsey Slough.
The canal would be located north of and parallel to the Marsh. A
distribution system would then deliver water to each major exist-
ing internal distribution system. Where there are no internal
systems, a network of ditches and structures would be constructed.
The overland supply system would require siphons under existing
channels. Where the operating head was insufficient to deliver
the necessary quantity of water, pumping plants would be required.
The existing channels would operate as drains for the water
discharged from the clubs. The quantity of water distributed
would be about 200,000 to 300,000 acre-feet.

The canal from Calhoun Cut or Lindsey Slough would
require a pumping plant at the point of diversion, because the
canal would cross land higher than the Sacramento River and the
Marsh. Operating the pumps would involve a major cost for energy
consumption. The canal would cross the Jepson Prairie area, which
is environmentally sensitive because of vernal pools and rare
plants. In addition, parts of Calhoun Cut and Lindsey Slough have
been designated as scenic or natural areas.
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Instead of constructing a separate canal, the project
could have used the North Bay Aqueduct, which has its own pumping
plant and canal facilities. This, however, would have required
enlargement of the North Bay Aqueduct as far as Fairfield, with
more land disturbance than the aqueduct was expected to involve.
Because the alignment of the North Bay Aqueduct was north of
Fairfield, this was no longer considered.

The U. S. Soil Conservation Service (SCS), in its 1975
report, evaluated a Suisun Marsh plan similar to this alternative.
About 3. I million cubic yards of earth would have to be moved to
construct the conveyance system. This would be in addition to
1.4 million cubic yards of levee work. The levee cross sections
within the Marsh would be increased to 7 feet high, with top
widths of 25 feet.

In addition to these features, 25 sloughs would have to
be blocked off, a major slough crossing constructed beneath
Montezuma Slough, and the major drain ditches on the managed
wetlands would require extensive work.

Construction of distribution canals and ditches would
require the movement of about 2.8 million cubic yards of earth;
this could increase to 3. I million cubic yards when it becomes
necessary to increase the height of the levees for proper
functioning of those canals having inverts below sea level.

The distribution system evaluated by SCS had to be
designed to handle the peak flow required to meet the maximum
demand for water. October has the highest demand, necessitating
delivery of 109,800 acre-feet of water. This required a design
flow of 2,900 cubic feet per second for the initial section of the
distribution canal.

Construction cost of "in Marsh" facilities was estimated
at $22.9 million (in 1975 dollars). Based on experience in
constructing the Initial Facilities, this amount is overly
optimistic. Vast amounts of material would have to be removed and
disposed of, and large volumes of fill material would be needed.
This would require spoil dump sites and material borrow areas,
with their environmental constraints.

Because the diversion point would be either Lindsay
Slough or Calhoun Cut, both of which tap Sacramento River water,
the water would have to be replaced on a one-for-one basis with
project water to maintain salinity control below Rio Vista. In
addition, salmon runs could be affected by use of Sacramento River
water, because the salmon would stray from normal migration
routes, causing delays that would affect future populations.

Implementing this plan would radically alter the nature
of the Marsh, changing the managed area from brackish to
freshwater habitat. This change would adversely affect the salt
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marsh harvest due to the loss of pickleweed, brackishmouse, a
water plant.

In addition, this plan requires much more water than the
other plans, degrades the water quality of existing channels, and
isolates existing channels from their original water supplies.
This would require significantly more Marsh habitat than with the
Combination Plan. For the above reasons, this alternative was not
considered further.

Combination Plan

Of the alternatives tested, the most cost effective and
water efficient means of protecting the Marsh seems to be the
staged construction of control and distribution facilities to move
water throughout the Marsh. Staging of construction will include
test periods to verify the need for and design of subsequent
stages. This concept, combined with the availability of adequate
quality water at Collinsville and appropriate club management, is
the combination plan.

The distribution facilities of the combination plan are
shown on Figure A in the Sulmnary and Figure 16 in Chapter 5. They
consist of inchannel contro! structures, which can act as tidal
pumps or closures, and new or enlarged earthen channels to distri-
bute water from the major marsh channels.

Within the Marsh, water would be controlled and distrib-
uted by Montezuma Slough and Goodyear Slough control structures,
the Potrero Hills Ditch, and the Boynton-Cordelia Ditch connec-
tion. Water would be supplied to Simmons and Wheeler Islands by
the Roaring River Slough Distribution System. Grizzly Island
would be served by the Grizzly Island Distribution System. The
western reaches of the Marsh would be served by the Cordelia-
Goodyear Ditch and the Morrow Island Distribution System. In
addition, onsite facilities would supply water to Annie Mason
Island.

Four areas of the Marsh would not benefit by these
facilities. They are the southwest tip of Grizzly Island, the
southern end of Joice Island, the Van Sickle-Chipps Island area,
and the channel islands.

The southernmost ends of Grizzly Island and Joice Island
are unleveed and would remain natural marsh areas subject to daily
tidal flooding. No attempt would be made to protect these areas
from increased salinity.

Chipps Island, in the southeast corner of the Marsh is
about 950 acres, divided among 3 owners who operate about
500 acres as managed wetlands. The water quality offshore of
Chipps Island is expected to be adequate for many years. If
degradation occurs in the future, facilities to provide better
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quality water may be required under terms of the DWR/DFG/SRCD
contract. These facilities could take the form of overland
channels diverting from Montezuma Slough, or relocation of
individual diversion structures to the south side of the island.
Diesel powered pumps may be required with relocated diversion
structures. The more economically feasible option appears to be
relocation of individual diversion structures. The cost of this
option, including the provision of diesel powered pumps and fuel
for the life of the facility, is estimated at $1,900,000. This
estimate assumes that the existing main ditches are usable with a
minimum of work. It also assumes that the clubs’ existing drain
facilities can be used.

The channel islands--Roe, Ryer, Freeman, and Snag--
have a total area of 1,384 acres, about 60 percent of which is
leveed. Their location in Suisun Bay makes it impractical to
serve them directly by physical facilities. Providing sufficient
Delta outflow to maintain the water salinity objectives there is
not considered to be a beneficial use of water. The channel
islands would continue to divert offshore water or revert to an
uncontrolled or natural marsh area. Waterfowl habitat value on
these islands is expected to decrease.

DWR regards the loss of habitat on the channel islands
to be a significant effect of the diversions of water by the SWP,
the USBR, and all other upstream diverters. The degradation would
not be caused by the Plan of Protection for Suisun Marsh, because
the plan was never designed to protect those islands. Further,
the plan does not result in a decrease in minimum Delta outflow
below levels permitted by the Interim standards of Decision 1485.
Nevertheless this Plan of Protection examines various posibilities
for including mitigation for the loss of habitat on the islands in
the Plan because consideration and approval of the Plan provides
an opportunity to mitigate a significant effect of past
commitments to proceed with the State Water Project.

The Suisun Marsh Technical Committee, using the point
scale habitat evaluation procedure, determined that the acquisi-
tion and development of 580 acres of new wetlands would be appro-
priate mitigation for the impacts of both the SWP and the CVP.
DWR’s portion is assumed to be 290 acres. If the value of the
wetland habitat on the offshore islands is diminished by the
actions of others, the computation of appropriate mitigation for
the CVP and SWP should be reevaluated. Following is the assumed
range of options for DWR’s share of this mitigation.

° DWR could provide funds to DFG to purchase wetlands to
compensate for the potential loss of habitat on the
offshore islands due to the impact of the SWP. The
amount to be provided would not be discounted to
compensate for its being an "up-front" payment.
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° DWR could provide funds to DFG to purchase wetlands to
compensate for the potential loss of habitat on the
offshore islands due to the impact of the SWP. The
amount to be provided to DFG would be discounted to
compensate for its being an "up-front" payment.

o DWR could provide funds to DFG to purchase and develop
wetlands to mitigate for loss of habitat on the
offshore islands when such loss of habitat can be
demonstrated to have occurred.

° DWR might not mitigate for the loss of wetlands on
offshore islands in the event that none of the
mitigation options are feasible.

Selection among these options will be made through
negotiation of a Memorandum of Understanding between DWR and DFG
and through actions by SWRCB and other regulatory agencies. DFG
considers the no mitigation option unacceptable.

Alternative Water Sources

The sources of water that have been reviewed as possible
supplies to improve the quality of Suisun Marsh include water from
the Sacramento River basin, reclaimed municipal and industrial
waste water from southern Solano County and eastern-central Contra
Costa County, ground water, and agricultural drainage (see
Figure 13).

The use of treated waste water from any source must be
acceptable to the State Department of Health Services and the
San Francisco Regional Water Quality Control Board.

Sacramento River Basin

Possible sources of water from the Sacramento River
Basin include the West Sacramento Valley Canal, Sacramento treated
waste water, a diversion through Lindsey Slough, Calhoun Cut,
Putah South Canal, North Bay Aqueduct, and a diversion from the
Sacramento River near Collinsville.

West Sacramento Valley Canal. The proposed West Sacramento Valley
Canal Unit is being reformulated by the U. S. Bureau of Reclama-
tion (USBR) using the federal Multiple Objective Planning
Principles and Standards planning procedures. The unit would
connect the Tehama-Colusa Canal, now under construction, to the
Federal Solano Project distribution facilities operated by Solano
Irrigation District (SID). The proposed project could deliver
water directly to Solano and Yolo counties and, by exchange, to
Lake and Napa counties. Because of the uncertainty of construc-
tion of the West Sacramento Valley Canal, it has not been
considered available to provide supplemental water to Suisun
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Marsh. If its development becomes feasible, the Marsh could
become a project service area should supplemental fresh water be
needed in the future.

Sacramento Treated Waste Water. By the year 2000, a maximum of
about 183,000 acre-feet of treated waste water from the Sacramento
Regional Wastewater Treatment Plant could be made available each
year for use in Solano County. The distribution of treatment
plant effluent by month is shown below.

Suisun Marsh Agriculture
Month Acre-Feet ~on’th’ Acre-Feet

October 16,500 April 14,500 /I~
November I 4,500 May I 4,500
December 14,500 June 14,500 4.
January I 4,500 July 16,500 .==
February 14,500 August ] 7,000
March 14,500 September 17,000

Subtotal 89,000 Subtotal 94,000

Total 183,000 acre-feet

Waste water from Sacramento would be siphoned under the
Sacramento River and conveyed through the Yolo Bypass and along
the old Sacramento Northern Railroad alignment for delivery to
four subareas: High Prairie, Reclamation Districts, Montezuma
Hills, and Montezuma Slough (Figure 14). The preliminary design
of this system has been developed by the firm of CH2M Hill and
Associates under contract with SID.

The period of use of treated waste water in marsh
channels depends on the SWRCB, the San Francisco Bay Regional
Water Quality Control Board (SFI~RQCB), and the State Department of
Health Services (DHS). These agencies establish discharge
criteria. Discharge of treated waste water to the Marsh is
restricted to October through May.

Sacramento treated waste water, which is currently dis-
charged to the Sacramento River, is projected to have a quality
suitable for restricted agricultural use. This treated waste
water is included in the estimate of total Delta inflow. Its
diversion into south-central Solano County would require full
replacement to maintain salinity repulsion outflow for the western
Delta. Using Sacramento treated waste water in the Marsh would
reduce any health hazard to municipal water users downstream from
the Sacramento outfall and could eliminate the need for additional
advanced treatment. The plan was not, however, considered further
because costs of the conveyance system are extreme and such use
would require the release of stored project water in dry and
critical years to maintain Delta standards. Also, use of
Sacramento treated waste water in the Marsh is not recommended,
because other alternatives require less water for Delta outflow.
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Lindsey Slou~h Diversion. Diversions from Lindsey Slough to the          i

Marsh were first investigated in 1935 and were reported to the
Board of Supervisors of Solano County by Joseph E. Spink
(Engineer). These same diversions from Lindsey Slough to the              ~
Marsh were later evaluated as part of USBR’s "Montezuma Hills Unit
Appraisal Report", October 1971. Water could be tidally pumped,
then flow by gravity from Lindsey Slough, east of the area                  ~
designated "natural area" in the Resources Agency’s "Delta Master
Recreation Plan" (1976) through the Denverton Channel to a control
structure on Denverton Creek, which is a tributary to Montezuma
Slough. This system would serve the eastern Marsh and agricul-           I
tural lands in the south-central county area. The system could
also serve as an alternative means of delivering water developed
by the West Sacramento Valley Canal Unit to the southeastern              .~
portion of the county. The USBR has estimated that the maximum
volume required in drier years, when salinity intrusion is
greatest, would be as high as 300,000 acre-feet. All water                 ~
diverted from Lindsey Slough would require a one-for-one replace-
ment at Rio Vista for control of Delta salinity intrusion.

In addition, parts of Lindsey Slough have been                    ~
designated as scenic or natura! areas. The Jepson Prairie area is
environmentally sensitive because of its vernal pools and rare
plants. Delay in preparation of the Lindsey Slough Diversion ~
feasibility reports could be expected due to environmental and ~
cultural concerns.

Using Sacramento River water at Lindsey Slough in the           i
northern portion of the Marsh would have an effect on the marsh
vegetation and on fish migration. The change in local vegetation
would be from a brackish water to fresh water vegetation, which           ~
would be especially detrimental for the salt marsh harvest mouse
because of the loss of pickleweed, its major habitat. The
upstream migration of fish would be affected due to confusion and         ~
straying from normal migration routes, ensuring migration delays.
In addition, the cost in dollars and impacts on both upstream and
marsh environments were considered excessive. For these reasons,
the Lindsey Slough diversion was not considered further,                     l’

Putah South Canal. Putah South Canal is one of the principal
facilities of the Federal Solano Project. It has a design                 ~
capacity sufficient to provide the estimated Solano Project yield
plus supplemental water that could come from Lake Berryessa, the
proposed West Sacramento Valley Canal, and ground water supplies,         i
The canal provides a means of supplying agricultural, municipal,
and industrial water to the western portion of Solano County. It
can also deliver water to the northwestern portion of the Marsh by
releasing water into Green Valley, Suisun, and McCoy creeks,                l

The canal could develop additional yield through use
of surface and ground water. Canal operation could be used to            ~
distribute additional water to the western area of the Marsh.
Because the capacity of Putah South Canal has been committed, the
use of this physical facility was not considered further.                   ~
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Planned North Bay Aqueduct. The North Bay Aqueduct will be one of
the principal facilities of the SWP. It will have a design
capacity of 120 cubic feet per second and will have its intake on
Cache Slough north of Hastings Cut. The pipeline will run west
from the intake to the abandoned Sacramento Northern Railroad
right of way, and will follow the right of way southwesterly to
tie into the existing Phase I facilities.

The design capacity of the North Bay Aqueduct would have
to be increased to 450 cubic feet per second to meet the needs of
the west portion of the Marsh, an increase to over 3.5 times its
current design capacity. This would delay completion of design
and the construction schedule, and would also affect construction
and right of way costs.

Construction of North Bay Aqueduct inlet structures on
Cache Slough would require approach channel improvements to enable
the additional quantity of water to pass through. These improve-
ments would convert dry farmland and present wetland into surface
water or ditches, which could have an adverse environmental
impact.

All water diverted from the North Bay Aqueduct for sal-
inity control in the Marsh would require a one-for-one replacement
at Rio Vista for Delta salinity control.

Using the good quality Sacramento River water available
from the pipeline in the northwesterly and westerly portion of the
Marsh would have adverse effects on marsh vegetation in the
vicinity of the discharge and on fish migration. Vegetation would
change from brackish water to freshwater species, which would be
especially detrimental for the salt marsh harvest mouse because of
the loss of pickleweed, its major habitat. Upstream migration of
fish would be delayed because fish would become confused and would
stray out of normal migration routes.

The cost of replacing water, additional capacity, right
of way, pumping, and impacts on the environment were all
considered excessive. For these reasons this supply alternative
was not considered further.

Sacramento River near Collinsville. Water could be tidally pumped
into Montezuma Slough and forced to flow west toward Grizzly Bay
by a control structure located near the eastern end of Montezuma
Slough, about 1.5 miles north of the Sacramento River. The normal
flow in the slough at low Delta outflow levels is easterly from
Grizzly Bay toward Collinsville, with an average rate of 300 cubic
feet per second in the reach between the l~oaring River Slough
intake and Collinsville. Reversing this flow would convey the
better quality water available at Collinsville throughout the
Marsh, reducing the effect of salinity intrusion. The degree of
reduction in marsh salinity would depend on the quantity diverted
and the quality at Collinsville, which in turn would depend on
Delta outflows.
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Not all water diverted into Montezuma Slough would need
to be replaced, because it would already have accomplished much of
its salinity control function and would become available again at
Benicia. A mathematical analysis was made to determine the net
impact of the diversion on Delta outflow. The maximum flow pumped
into Montezuma Slough from Collinsville is expected to be
2,100 cubic feet per second. About 20 percent (420 cubic feet per
second) may need to be replaced when needed to maintain salinity
control in the river west of Collinsville from September through
May. The analysis also shows that the plan would increase the
surface level of Montezuma Slough about 6 inches at high tide at
the control structure when it is operating and in the closed
position. This increase would diminish with distance from the
control structure. There would be no increase at Nurse Slough.
The increase would not damage levees or cause any adverse impacts,
because the control structure is expected to be operated only at
times of low outflow, when the levees have ample freeboard.

The Montezuma Slough control structure would interrupt
eastward flows of water from Suisun Bay. As a consequence, at low
flows through the control structure, a net reduction of salinity
would be expected between Collinsville and the areas where
salinity is now increased by the 300 cubic foot per second
eastward flow in Montezuma S!ough.

Solano County Treated Waste Water

Sources of reclaimed municipal and industrial treated
waste water have been considered for use in Suisun Marsh and
other areas of Solano County. The quantities of municipal and
industrial waste water produced in Solano County in 1978
included :

Acre-Feet

Fair field-Suisun I 0, 100
Vacaville 6,400
Benicia I, 200
Vallejo 9,600
Dixon 800
Rio Vista 500

Total 28,600

Waste water from eastern and central Contra Costa County could
also be made available (Figure 15).

Direct discharge of treated waste water into the Marsh
to maintain desired salinity levels would depend on obtaining
discharge permits from the San Francisco Regional Water Quality
Control Board, which considers each request on its own merit, and
on concurrence of the State Department of Health Services.
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Fairfield. Because effluent from the Fairfield subregional treat-
ment plant is not part of the Delta supply to the Central Valley
Project and State Water Project, use of this source would not
require replacement to maintain salinity repulsion for the western
Delta. A 3-mile channel with a capacity of 46 cubic feet per
second would convey the treated waste water from the terminus of
an existing 48-inch effluent pipe to Cordelia Slough.

The treatment plant began operation in October 1976.
Annual treated waste water output was 10,000 acre-feet in 1978 and
is estimated to be 14,930 acre-feet by 1984 and 22,840 acre-~feet
by 2000, depending on the rate of increased municipal and
industrial use. The effluent undergoes tertiary treatment before
d ischarg e.

A contract between Solano Irrigation District (SID) and
the city of Fairfield calls for the first right of refusal of this
water by SID from April through September. This supply is avail-
able for irrigation of field crops during that period. The
remainder weuld be about 6,700 to 10,000 acre-feet by the year
1984, and 13,600 to 17,500 acre-feet by 2000. It would be
available for delivery to the Marsh from October through March.

Under provisions of the contract between SID and
Fairfield, and under the terms of the discharge permit granted by
the Regional Water Quality Control Board, Fairfield is discharging
tertiary treated waste water to Suisun Marsh for waterfowl habitat
management. A 4-year demonstration project was developed by the
USBR, using treated waste water to flood certain management areas
within the Marsh. The suitability of this source of water has
been proven by the study, with certain provisions. Approval by
the Regional Board and the Department of Health Services may
also depend on results of the demonstration project. To use the
treated waste water for management of wetlands, separate
agreements have been made with three duck clubs. These agreements
may need to be amended to allow use of this source of water in
other areas of the Marsh.

Vacaville. The amount of waste water treated by the city of
Vacaville will increase from about 6,400 acre-feet in 1978 to
9,700 to 12,000 acre-feet in 2000, depending on the increase in
the rate of municipal and industrial use. The treatment plant is
being upgraded to handle projected increases in effluent and to
facilitate the reuse of treated waste water for irrigation of a
greater variety of crops. During the winter, some plant effluent
will be stored for irrigation during the following spring and
summer. The plant effluent will generally be used by Solano
Irrigation District and Maine Prairie Irrigation District. Excess
water will be discharged to Barker Slough.

Benicia. The 1978 effluent for the city of Benicia of about
1,200 acre-feet per year is projected to increase to about
3,100 acre-feet by 2000. The rate of discharge is almost constant
at about 1.5 cubic feet per second. The flow of Sulphur Springs
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Creek, controlled by Lake Herman, could augment the treated waste
water flow during years of above normal runoff. The quality of
the treated waste water is or can be made acceptable for both
industrial and Suisun Marsh use. Because the quantity is small,
it could only influence the southern end of Goodyear Slough. It
has, therefore, not been considered a practical source of supply.

Vallejo. About 9,600 acre-feet now available from the Vallejo
Waste Water Treatment Plant is expected to increase to from 10,500
to 13,900 acre-feet by the year 2000, depending on the rate of
municipal and industrial use. A 23 cubic foot per second pipeline
and a pumping plant would be required to transport treated waste
water from the city plant to Goodyear Slough, near Lake Herman
Road northeast of Benicia Creek, where it would be used
exclusively for Marsh management. Additional treatment to remove
nitrogen would be required prior to discharging the waste water
into marsh channels. Benicia Industrial Park is also interested
in using this water. It has, therefore, not been considered a
source of water for the Marsh.

Contra Costa County Waste Water

Treated waste water from eastern and central Contra
Costa County could be conveyed to Solano County. The collected
waste water could either be piped across the Benicia bridge or
siphoned under the channel.

An annual quantity of 62,000 acre-feet would be
available by the year 2000. Only about 12,000 acre-feet, however,
could be considered available to the Marsh, because plans have
been made to reclaim the remainder for other purposes. Because
water quality considerations would limit the use of this water
from October through May, only 7,000 acre-feet could be used in
the Marsh. The cost of such a proposal would be prohibitive and,
therefore, this option was not evaluated further.

San Joa~uin Valley Agricultural Drainage

The planned point of disposal for the San Joaquin Valley
Drain is the western Delta near the city of Pittsburg. The
quality and quantity of water to be discharged into the western
Delta depends on the amount of reuse within the valley and the
area being drained. The projected drainage volumes and quality
for the critical months in the Marsh for 1990 are:
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San Luis Drain               Valleywide Drain
Water                            Water

Volume Qua-~y Volume Qual i ty
(Acre-feet) (TDS-ppm) (Acre-feet) (TDS-ppm)

October I , 800 6,300 7,900 4,700
November I ,200 7,000 5,300 5,200
December 900 7,000 3,400 5,200
January 900 7,300 3,400 5,400
February 2,100 6,800 9,200 5,000
March 2 700 7 200 11 900 5,.300¯ ¯ ¯
April 3,600 6,800 15,800 5,000
May 3,600 7,000 1 5,800 5,200

Total 16,800 Acre-feet 72,700 Acre-feet

This drainage water could be siphoned under the
channel near Chipps Island and conveyed north across Chipps and
Van Sickle islands to Montezuma Slough, north of the proposed
control structure. The drain water could then be tidally pumped
up Montezuma Slough and distributed throughout the Marsh by tidal
action.

Although this water supply is partially a new source and
would not require replacement to meet quality standards in the
western Delta, it is brackish and of less value in freshening
Suisun Marsh than are other alternative sources. As part of the
Interagency Drainage Program, the Department of Fish and Game and
the U. S. Fish and Wildlife Service plan to use this water for new
marshes for the San Joaquin Valley.

The following factors eliminated this source from
further consideration:

° The uncertainty of drain construction.

° The salinity of the discharge.

° The nature of the chemical constituents (boron, heavy
metals, fertilizers, pesticides) that may have unknown
effects on Suisun Marsh waters and soils.

° The cost of siphoning under the channel.

The fact that the water would not be available by 1984.o

If the drain is eventually developed, however, water
from it could be considered for replacing water diverted into the
Marsh from the Sacramento River at Collinsville. Studies would
have to show that the water quality was adequate and that it posed
no threat to public health. The quality of the agricultural
drainage water now projected appears questionable for waterfowl
food plants.
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Chapter 5. FACILITIES AND WATER SUPPLY
FOR COMBINATION PLAN

A mathematical model was developed by Hugo Fischer,
Inc., under contract to the U. S. Bureau of Reclamation (USBR) to
simulate channel hydraulics and salinities and to predict pond
salinities on individual ownerships in the Marsh. The Suisun
Marsh model is actually two models--one for flow and one for
quality. The model was used to compare alternative facilities,
supplemental water supplies, and management techniques, including:

° Filling the ponds by mechanical pumping at low tide
versus flooding at high tide.

° Introducing imported water directly to club ponds via
canal versus releasing the imported water into the
sloughs for transport to the club ponds.

° Increasing flow within Montezuma Slough by
construction of tidal gates near Collinsville.

° Revising intake and discharge structures for filling
the ponds.

° Changing the routing of water in Cordelia, Goodyear,
and Roaring River sloughs by constructing barriers or
new channels.

° Modifying duck club soil-leaching operations to
reflect practices recommended by the Soil Conservation
Service and Department of Fish and Game.

° Evaluating the optimum size and desirable sequence of
construction of facilities.

° Evaluating the impacts on the Marsh of various
proposed revisions to the Decision 1485 water quality
standards.

° Using various combinations of these.

The model was designed to simulate a 280-day period
beginning on September I and ending on June 6. During the hunting
season, the duck club land is flooded and water is circulated.
When the season is over, club land is drained. During the spring
months the land is alternately flooded and drained to flush out
soil salts. Between June 6 and September I, most of the duck
clubs are dry.
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Each model run included assumptions of base conditions
for rainfall, evapotranspiration, and local inflow from Green
Valley, McCoy, and Suisun creeks. Base conditions were varied
depending on the year type being studied. Some of the base
condition years used were 1931, 1952, 1955, 1957, 1966, and 1977.

The 1931 historical hydrology was used in simulating the
minimum outflow to meet Delta standards during a critically dry
year. The resulting salinity at Collinsville and the mouth of
Suisun Slough represented the highest salinity water available to
the Marsh. The facilities needed to be included in the Combina-
tion Plan to meet Decision 1485 post-1984 standards with this
outflow were determined by making a series of model runs.

Facilities of the Combination Plan (see Figure 16) will
convey and distribute water from Collinsville to meet water
quality standards in the marsh channels and lands with the least
impact on marsh wetlands. It is essential that the facilities of
the Plan be adequate to assure compliance with the Decision 1485
post-1984 standards even in critically dry years. Relaxations of
the Decision 1485 post-1984 standards are not proposed in isolated
dry or critically dry years, or in the first of a series of dry or
critically dry years.

17 and 18 present results of model studies onFigures
salinity within marsh channels, without and with operation of the
Combination Plan. The assumption of the model studies used to
develop those figures included a critical year hydrology, the year
2020 level of development, and meeting post-1984 Decision 1485
water quality and flow standards in the western Delta and Suisun
Bay only. These studies also demonstrated (Figure 18) that Marsh
criteria could be met at the interior Marsh control points with
the configuration of a Montezuma Slough tidal pump, Potrero Hills
Ditch, Boynton-Cordelia Ditch and Goodyear Slough facilities.

Existing standards for two control points -- S-36 and at
the western mouth of Montezuma Slough -- could not be met with the
proposed facilities. However, lands near these control points are
to be serviced with quality water by overland facilities, the
Morrow Island Distribution Facilities, and Grizzly Island Ditch,
rather than directly from the channels and Grizzly Bay.

Locations of the salinity monitoring stations are shown
on Figures 8 and 16.

The Corps of Engineers’ Bay-Delta hydraulic model was
used in conjunction with USBR stage recorders located within the
Marsh to make a number of determinations for verification of model
output from the Hugo Fischer mathematical model. These determina-
tions consisted of the direction of flow of Montezuma Slough, the
location of a null zone if one existed, the time the tide reached
its peak, and the selection of the approximate location for the
control structure. This information was used for verification of
data and put into the mathematical model being used for present
determination of present conditions.
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Facilities

Facilities included in the Combination Plan and their
estimated costs, based on the January 1982 index, are:

Construction
and Right of

Wa Annual OM&R

Potrero Hills Ditch 32,462 9

Montezuma Slough Control Structure 13,400 152

Grizzly Island Distribution System 19,400 56

Boynton-Cordelia Ditch 19,200 7

Goodyear Slough Facilities* 6,300 19

Initial Facilities** 12,160 117

Annie Mason Island Pump Facility 35 20

Lower Joice Island Facility 20

Cygnus Area Facility 20

Mitigation lands
Acquisition 3,000 --
Development 7,000 110"**

Total Estimated Cost 112,997 490
Monitoring Program-All Facility 3___4~

Total 112,997 830

~ Goodyear Slough Facilities includes Cordelia-Goodyear Ditch and
Goodyear Slough Control Structure.

** Includes Roaring River Distribution System, Morrow Island
Distribution System, and Goodyear Slough Outfall.

***DFG pumping costs are not included.

Note: For additional costs, see Implementation Schedule
Figure 33, Page 107.

The cost estimates do not include on-club inlet and out-
let structures requiring enlargement or relocation. The number of
structures and their locations are being determined by the Suisun
Resources Conservation District (SRCD).

A description of the facilities and their operating
criteria follows.
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Montezuma Slough Control Structure

The Montezuma Slough Control Structure, shown in
Figures 19 through 24, would be the keystone to the entire Marsh
management system. During periods when Delta outflow would not be
sufficient to produce the water quality needed for proper manage-
ment of the Marsh, the gates would be used to tidally pump water
from the Sacramento River near Collinsville into Montezuma Slough
to be distributed through the Marsh by the other facilities.

In a water year when operation of the structure was
needed from September through May (and when deficiencies have not
been declared under the DWR, DFG, and SRCD contract) about
1,122,000 acre-feet would be tidally pumped, and the salinity
level within Montezuma Slough would be improved by about 5,000 ppm
TDS. Operation of the control structure is based on the tidal
differential at the structure. On the incoming tide, the flow in
Montezuma Slough at the structure is generally from east to west,
which moves the quality water from the Sacramento River near
Collinsville into Montezuma Slough. On the outgoing tide, the
flow in Montezuma Slough is generally from west to east under
low flow conditions, moving the low quality water from Grizzly Bay
into the Marsh. The resulting net mean flow is from west to east
at 300 cubic feet per second.

When the control structure is tidally pumping, the gates
will be open when Montezuma Slough flow is from east to west,
allowing the quality water from the Sacramento River to enter the
Marsh. When the natural flow in Montezuma Slough would be from
west to east without the control structure, the gates will be
closed, stopping the flow to the east and forcing the water to
flow westerly. This traps the quality water and forces it to flow
into the Marsh. This process is repeated with each tidal cycle
and is sufficient to move an average daily flow of 2,100 cubic
feet per second, or 125,000 acre-feet per month, into Montezuma ¯
Slough. In combination with other facilities, this is adequate to
maintain water quality within the Marsh.

A concrete control structure with three radial gates
would be constructed at Montezuma Slough about 1.5 miles from its
eastern end to take advantage of a relatively good marsh
foundation. The structure would include both a boat lock 70 feet
long and 20 feet wide and a 60-foot-wide flashboard opening for
emergency access. The control structure, to be built in the dry
land east of Montezuma Slough, would include approach channels and ¯
a closure for the existing slough. Economic reasons and the need
to keep normal flows in Montezuma Slough during construction have
dictated this method. The closure would be located where best
foundation conditions are found. Public recreation facilities
at the structure are proposed.

When the gates are closed, the structure would act as
a barrier; when operated as tidal gates, flow would be in one
direction. When the gates and flashboard opening are open, flow
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would be unobstructed in either direction. Criteria for operation
of the gates would be based on the magnitude of Delta outflow,
availability of supplemental water from sources north of the
Marsh, and the net effect on the repulsion of ocean salinity from
the western Delta that results from tidal pumping into Montezuma
Slough. Short-term operations would also be affected by the
occurrence of floodflows in the western Delta and the need to
provide for fish migration.

The Montezuma Slough Control Structure would be left
open to permit natural tidal movement in the slough at all times
when it is not needed to help maintain adequate water quality in
the Marsh. Outflows in excess of 10,000 to 15,000 cubic feet per
second are generally sufficient to maintain acceptable water qual-
ity throughout the Marsh without the use of the control structure.
Days having these high outflows can occur in any type of water
year, as can days with outflows less than these levels.

The boat locks and flashboard opening would be open from
the later part of May through August, when there is peak traffic
(50 to 90 boats a day) through the slough. The flashboards will
be removed to allow boats easy access through the structure, and
to permit fish to pass through unobstructed. The boat locks would
be either automated or would have an operator on duty when the
control structure is tidally pumping.

When the structure was operating, the tide gates and
boat lock would be open when the flow in Montezuma Slough was from
east to west and restricted when the flow in Montezuma Slough was
from west to east. In an emergency, the flashboards could be
removed for levee repair. The tide gates and boat lock operation
would permit fish to pass more than half the time each day at
acceptable water velocities, thus minimizing any adverse effect on
fish migration. Table 8 gives a proposed operation schedule for
the control structure.

The 1922-1954 Delta outflow study was projected to a
1980 operation study by including the Central Valley Project and
State Water Project facilities at that time. This study was then
projected to 2020 level, which included the following adjustment
to outflow.

° Storage reduction (- flow).
° Trinity River import (-flow).
° Storage increases (+ flow).
o Anticipated 2020 level of CVP and SWP exports (+ flow).

° Flows necessary to meet Decision 1485 Delta standards.

The water supply conditions were prepared on a monthly
basis for the three water year types to determine the water needs
of the Marsh to meet salinity standards of Decision 1485 and the
seven-reach model covering San Francisco Bay.
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Table 8

TYPICAL SCHEDULE FOR OPERATING
MONTEZUMA CONTROL STRUCTURE AS A TIDE GATE*

(PERCENT OF TIME OPERATED)

Water Supply Conditions**                       m
Normal    Wet

Month                       Year        ~    e~-~r

September                   I00         I00        0
October                     70          91       33 m
November 80           82        22
December 90          73        II                       m
January                      90           55         0 mFebruary                     90          36        II
March                       lO0          27       II
April                         70            0         0                       m
May                            60            0         0
*, Based on projected ’2020 le#~’l Delta outflow study for

1922 to 1954, assuming existing CVP and SWP facilities and
D-1485. The control structure will be operated in excess ’m
of these percentages when such operation benefits wildlife
habitat without adversely impacting SWP or fish. This
could increase the percent of time operated by about m
10 percent in November, December, and January of normal and
wet years.

** Four-River Classification of water years.

The recreational facilities being considered for the
Montezuma Slough Control Structure are outlined in Appendix M.

An alternative to the radial gate control structure was
evaluated that included a series of flapgates, which would operate
hydraulically. It would restrict the flow from west to east to 20
to 30 percent of the opening during a flood tide and maintain un-
restricted flow from east to west during an ebb tide. The design
was proposed to eliminate the boat lock and provide unrestricted
fish passage. The restricted flow channel, however, would need to
extend about 3 miles along the channel to achieve the desired
effect. It was, therefore, found technically infeasible. A
control structure that would reduce the opening sufficiently (5 to
I0 percent) would also create high velocities, which would be
hazardous for boaters and cause scouring near the structure.

Access Roads. Access roads shown on Figure 19 to the control
structure will be provided on both the east and the west sides of
Montezuma Slough. On the west side of Montezuma Slough, access
will be over the existing levee road, which will be improved for
construction and maintenance use. On the east side of Montezuma
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Slough, the access road will extend for about 2.4 miles, from the
existing Collinsville Road to the Montezuma Slough Control
Structure. For about 1.4 miles, the access road will overlie an
abandoned county road. portion be substantially atThis will
existing ground level, with two paved 12-foot lanes and 3-foot
shoulders. The remaining mile of the road will ultimately be
raised to elevation 5.0 USGS datum. This access road will be
improved for both construction and recreational use. Construction
of this access road would require about 100,000 cubic yards of
material for fill and road surfacing. A number of possible
material sites were reviewed, with different methods of
deliveries. The most economical sites with satisfactory material
available are on-site sources and commercial pits.

Adjacent to the proposed road site are two low knolls
which could provide satisfactory material for the road base.
These knolls are about 2,000 feet south of the proposed road and
are within the "secondary management area". Ose of this site
would not require the material to be hauled over long distances or
over public roads.

Two commercial pits located within 10 miles of the
proposed road site have satisfactory material available for road
base. Barges and trucks were both reviewed as methods of
delivery.

Commercial barge delivery is not economically feasible.
To get the barges close to the pit in Potrero Hills, Luco Slough
would have to be dredged. The dredged material would have to be
disposed of in an acceptable manner. Availability of barges and
the costs of extra handling of all material before and after
loading on barges further compounded the problem.

Hauling the road base material by truck proved to be the
best method of delivery and to have the least impacts. Because
the construction site is in a remote area, material may have to be
hauled over long distances. The increase in vehicular traffic
would raise the levels of exhaust fumes and noise, although both
would still be below harmful levels and the increase would be of
short duration. If dust became a problem, levels could be reduced
by applying water. Hauling by truck could result in some impact
on the county road system, mainly on Collinsville Road.
Arrangements to mitigate this impact could be made through a
contract between DWR and Solano County.

Roaring River Slough Distribution System

Facilities of the Roaring River Slough Distribution
System, shown on Figures 25 and 26, supply water to Simmons and
Wheeler islands through an enlargement of the existing slough.
This system is one unit of the Initial Facilities and was
constructed in 1979-80. About 8 miles of channel have been
improved with levee construction, new turnouts, and crossing
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structures. Roaring River Slough was dredged for material to
improve its south and north levees. The slough was extended
southwest along the interior of the Grizzly Bay levee for about
0.75 mile. The ditch connecting Roaring River Slough to Mud
Slough was dredged for material to construct levees along both
channels. Three crossings over Roaring River Slough were removed
to provide access for the dredge and to permit improvement of
adjacent levees. Eastern and western crossings were replaced.
Turnouts and culverts with gates were placed at various .points in
the levees along Roaring River Slough to provide water to the
adjacent managed wetland areas, which, using existing facilities,
continue to drain into Grizzly, Suisun, and Honker bays.

An intake structure was built and a pond was created
adjacent to the slough’s eastern end. To supply sufficient water
to this unit’s service area of about 5,000 acres, the water level
in Roaring River Slough must never fall to more than 2 feet below
high tide. This requires a slough peak intake capacity of
700 cubic feet per second during the short period of each high
tide and a pond to supply an adequate sustained flow below high
tide to the individual management areas. Public recreation will
be provided in association with the pond.

Design criteria are based on a cycle of 10 days flooding
and 20 days draining. This requires a mean daily flow of 120 to
150 cubic feet per second to flood half of the service area to a
depth of 1.5 feet in 10 days, assuming the root zone is saturated
prior to initial fall flooding. After a full season of operating
at criteria water quality, this amount of flow would flood each
management area at least two times by April I to leach accumulated
salts from the root zone.

An intake structure constructed in 1979 from Montezuma
Slough (Figure 26) consists of eight 60-inch culverts with flap
gates and slide gates. The intake discharges to the 40-acre
Hammond Island pond (Figure 25) at the southeast corner of the
Department of Fish and Game (DFG) property, adjacent to Montezuma
and Roaring River sloughs. A 200-foot section of levee between
the pond and Roaring River Slough has been removed to connect the
slough with the pond.

Fish screens are being provided to minimize the diver-
sion of fish into Roaring River Slough. Although existing water
diversion facilities throughout the Marsh are unscreened, DFG
determined that the high peak flow of about 700 cubic feet per
second into this slough would require screens. A prototype fish
screen was designed and constructed in front of two of the eight
culverts. An evaluation of the screens provided the basis for the
design of more screens for this diversion structure and for others
throughout the Marsh. The second stage installation of fish
screens has been completed.
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~Grizzly Island Distribution System

Grizzly Island Distribution System facilities, shown on
Figure 27, would serve the leveed lands on western Grizzly Island,
which now take water from Grizzly Bay and Montezuma Slough. The
Grizzly Island Distribution System would run about 6.2 miles from
Montezuma Slough near Frost Slough to the southwesterly area of
the island.

Facilities would be similar to those for Roaring River
Slough Distribution System. Existing ditches would be enlarged to
handle a mean daily flow of 190 cubic feet .per second with the
water level in the ditch not falling more than 2 feet below high
tide. The design criteria will be the same as those for the
Roaring River Slough intake. The new water conveyance system
would be designed to operate at a maximum stage of +7 feet,
according to O. S. Geological Survey (USGS) datum, in Montezuma
Slough. Enough water would be diverted to a 100 acre-foot regu-
lating pond during high tide to satisfy the mean flow requirement.
A fish screen similar to the one to be constructed at the intake
to Roaring River Slough would be provided. Public recreation
facilities are being considered for this facility.

Tree Slough was as anconsidered alternative for the
Grizzly Island Distribution System intake structure and regulatory
pond area. A structure with tidal gates would have been
constructed at the south end of Tree Slough. Water would have
been tidally pumped south from this structure through enlarged
existing ditches to the Grizzly Island ditch for further
distribution.

An increased length of fish screens and bypass ditches
would be required to reduce the environmental impact on fish. The
cost of the needed fish screens and bypass ditches and the bypass
flow required were excessive, so this alternative was dropped.

Potrero Hills Ditch

A ditch about 3.5 miles long with control structures at
both ends would be built between the upper reaches of Luco and
Hill sloughs and would follow, as much as practical, the existing
terrain. This facility would move water from the Denverton Slough
area in the east to the Hill and Suisun slough area in the
northern-central portion of the Marsh. The approach and outlet
channels for Luco and Hill sloughs would be widened to 120 feet at
the upper ends for about I mile total, to provide the quantity of
water the ditch needs to operate properly. The ditch would
improve the quality in the central and northern extremities of the
Marsh (see Figure 28).

The structures will be operated at all times to prevent
siltation of the ditch.
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The design capacity of the ditch would allow conveyance
of an average of 340 cubic feet per second with a maximum head
differential of about 4.3 feet. The maximum cut required for the
ditch would be about 16 feet. Maximum water depth would be about
10 feet, with a water surface elevation of +3 feet. The maximum
surface width would be about 165 feet and the bottom width would
be 105 feet.

A recreation pond is being considered for this unit
because of the high potential recreational value and the close
proximity to highly populated areas (Appendix M). The size of the
pond will be limited to not more than twice the width of the ditch
so the ditch velocity can be maintained to prevent siltation. The
size of the pond should not exceed 12 acres. If a pond is
included, the width of the ditch may be reduced slightly.

The Cutoff Slough Unit was considered, then dropped as
an alternative for the Potrero Hills Ditch. Structures with tidal
gates would have been constructed across the east and west ends of
Cutoff Slough. These gates would have tidally pumped water from
Montezuma Slough west to Suisun Slough to improve water quality in
the central portion of the Marsh. The gates would have been
operated in the same manner as those for the Potrero Hills Ditch.

Cutoff Slough is shallow and crooked. To facilitate the
movement of water, 9,000 feet of the channel would have been
widened by about 30 feet and deepened 4 to 6 feet. A 8,000-foot
"short cut" channel would have been constructed to decrease the
length of Cutoff Slough. Because of the extensive amount of
environmentally sensitive wetland habitat that would be disturbed
and the resulting adverse impacts on the California clapper rail,
this alternative was dropped. The quality of water conveyed by
Potrero Hills Ditch would be superior to that conveyed by the
Cutoff Slough alternative, and the area of benefit would be
greater because Potrero Hills would also improve the quality in
Hill Slough and the upper end of Suisun Slough.

Model predictions indicate the possibility that the
Potrero Hills Ditch may not be required to achieve water quality
standards. This will be explored during the proposed program of
staged construction with testing.

Goodyear Slough Facilities

Facilities on Goodyear Slough would furnish an improved
quality of water to about 3,400 acres adjacent to the slough.
Proposed facilities include:

° The Cordelia-Goodyear Ditch, a new gravity flow channel
2.8 miles long from Ibis Club area on Cordelia Slough to
a point south of Morrow Island Farm boat dock on Goodyear
Slough.
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° The Goodyear Slough outfall channel and structure.

° The Goodyear Slough Control Structure (USBR Pierce
Harbor Control Structure).

° A 2.5-mile-long Morrow Island Distribution System.

These facilities, shown on Figure 29, would eliminate
the diversion of water from Suisun-Grizzly Bay via Suisun Slough
to lands in the vicinity of and adjacent to Goodyear Slough.~

Water in the slough, which is sometimes highly saline, would be
replaced with better quality water from Cordelia Slough.

to fish have not been evaluated. TheImpacts yet
facilities will be monitored upon completion of construction for
several years to determine the effect on local fisheries. Upon
completion, the results will be evaluated as to the needs of
screening the intake structures.

The Cordelia-Goodyear Ditch would have two control
structures, including ten 48-inch culverts with flap gates and a
18-acre pond at the south end. The intake would be located near
the Ibis Club. The ditch would tidally pump water south to
Goodyear Slough. It would be about 2.8 miles long, 9 feet deep,
with a bottom width of 42 feet, 2:1 side slopes, and a maximum
capacity of 156 cubic feet per second. Public recreation
facilities are proposed at the pond.

The Goodyear Slough Control Structure, located south of
Morrow Island Farm boat dock, would control flow from Goodyear
Slough northerly toward Suisun Slough, as needed for quality
control. The control structure would include ten 48-inch culverts
with flap gates on the bayside ends and vertical slide gates on
the slough side. The structure would be open during high runoff
periods and from July through September.

The Morrow Island Distribution System, part of the
Initial Facilities constructed in 1979-80, is located about
0.5 mile south of the Goodyear Slough Control Structure. It
diverts water from Goodyear Slough to the easternmost area of
Morrow Island. Water is three 48-inchtidally pumped through
culverts at the Goodyear Slough end as needed to flood or drain
adjacent lands. When drainage is of a quality too poor for reuse,
it can be tidally pumped into Suisun Slough at the northeast end.

The Goodyear Slough Outfall has been constructed at the
south end of the slough (Figure 29). A channel about 69 feet wide
has been dredged from the south end of the slough to Suisun Bay
(about 2,800 feet). The excavated material was used for levee
construction. The control structure consists of four 48-inch
culverts with flap gates on the bay side and vertical slide gates
on the slough side. This outfall has increased circulation in
Goodyear Slough by tidally pumping water through Goodyear Slough
into Suisun Bay.
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As an alternative to the Cordelia-Goodyear channel,
delivering water from the Vallejo Waste Water Treatment Plant to
the southern reach of Goodyear Slough was evaluated. The delivery
plan is shown on Figure 30. This alternative was eliminated
because of its high cost, uncertainty about availability of waste
water, and possible restriction on its discharge without further
treatment.

The effectiveness of the Goodyear Slough facilities
depends on the availability of supplemental water supplies. For
example, the Cordelia-Goodyear Ditch is effective only if there is
an adequate amount of supplemental flow in the northwestern area
of the Marsh.

Boynton-Cordel ia Ditch

The Boynton-Cordelia ditch, shown on Figure 31, will
tidally pump enough water from Suisun Slough via Boynton Slough
to Cordelia Slough to meet standards in the western Marsh. The
capacity of Boynton Slough would be improved to convey a flow of
up to 205 cubic feet per second from the Southern Pacific Railroad
to its western end, about 3,500 feet. A new ditch with an average
capacity of 205 cubic feet per second would be constructed north-
ward 2,600 feet to a control structure. The control structure
would release water into a pond. Through a separate structure,
the pond could also receive effluent from a 48-inch discharge line
of the Fairfield Wastewater Treatment Plant. Water from the pond
would flow to Cordelia Slough through a new ditch about 3 miles
long. The average capacity of this ditch would be 240 cubic feet
per second, and it would terminate in a control structure. The

of Cordelia would be to flow ofcapacity Slough improved convey a
up to 222 cubic feet per second. Public recreation facilities are
proposed at the pond.

The treated waste water from the Fairfield plant would
supplement the tidal flow to Cordelia Slough. By the year 2000,
a maximum of about 32 cubic feet per second of supplemental
treated waste water would be available. Section I, Item D of a
contract between Fairfield and Solano Irrigation District, dated
January 8, 1974, outlines the rates of delivery of treated waste
water to the District and to the Marsh. If monitoring shows that
more water is needed in Cordelia Slough to maintain water quality,
the system could be enlarged.

Operation of the ditch would not depend on the amount of
treated waste water available from the treatment plant. A minimum
of 80 cubic feet per second will be maintained for circulation to
Cordelia Slough by tidal action. The ditch would fill when there
is high tide in Boynton Slough, and it would empty when the tide
is low in Cordelia Slough.
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Lower Joice Island

Water quality in the lower reaches of Montezuma and
Suisun sloughs will be such that lower Joice Island will require
a 36-inch corrugated steel pipe with gate and flashboard riser to
enable the island to flood faster when the water quality is good.
The Department of Fish and Game (DFG), U. S. Fish and Wildlife
Service (FWS), and SRCD have agreed that this installation will
ensure adequate water quality for the lower Joice Island area.

Cygnus Area

In the Cygnus area, predicted salinities in the area of
supply are within existing Decision 1485 standards except for the
supply for the lower pond on Club 415 (Arnold Ranch Club), which
is marginal. DFG, FWS, and SRCD have agreed that installing a
36-inch corrugated steel pipe drain with gate and flashboard riser
for this pond will ensure adequate water quality in this area.

Annie Mason Island

Annie Mason Island would be supplied by a diesel pump
that would pump from Grizzly Bay at low tide. The pump would
operate when water quality on the island required improvement from
October through April. Levees about Annie Mason Island are not
now in good repair. The pumping equipment will be built and
installed when the landowner has improved the island’s levee
system to provide adequate protection of the island.

Overall Facilities

Details of the Suisun Marsh Overall Facilities are
given in Table 9.

Water Suppiy

Under low flow conditions, an estimated 20 percent of
the water pumped through Montezuma Slough Control Structure must
be replaced if needed to maintain water quality and salinity
standards in the vicinity of Chipps Island. A series of operation
studies was made to assess the quantity of replacement water
needed. All studies were run for a 57-year period -- 1922 through
1978 -- and year 2000 level of development. Assumptions of
facilities, operations, and depletions above the Delta were
constant for all studies. Delta Overland Facilities were assumed
in and operating to eliminate consideration of the western Delta
in-channel water quality control. The four major studies are
described below:

Study I: The interim Marsh standards and not the post-1984
in Decision 1485 were presumed to be in effect. A
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through-Delta transfer facility was presumed to be operating.
This assumption eliminated the possibility of carriage water
masking the impacts of the Marsh standards on required
outflow. Only the Initial Facilities of the Suisun Marsh
Plan of Protection were assumed to be operating.

Study 2: All the Study I assumptions were retained except
those for Marsh facilities and Marsh water quality standards.
Montezuma Slough Control Structure, Boynton-Cordelia Ditch,
and Cordelia-Goodyear Ditch were assumed to be operating.
The facilities were assumed to be operated to meet the
post-1984 Decision 1485 standards.

Study 3: All the Study 2 assumptions were retained except
the facilities were assumed to b~ operated to meet the
post-1984 Decision 1485 standards, including relaxations to
be proposed in some deficiency years (described in
Chapter 3).

Study 4: The Study 4 assumptions were identical to those
for Study 3 except that no through-Delta facility was
assumed.

A comparison of Study I and 2 demonstrated that if the
post-1984 standards take effect without the relaxations proposed
in deficiency years, the potential firm yield of the SWP and CVP
will decrease almost 500,000 acre-feet from that possible with the
current (interim) standards in effect. The minimum annual
required outflow will increase by about the same amount.

A comparison of Study I and 3 demonstrated that it would
cost the CVP and SWP about 30,000 acre-feet more of potential firm
yield to meet the Marsh standards proposed (with deficiency year
relaxations) in this Plan than it would to meet the interim Marsh
standards.

A month-by-month comparison of Delta outflow predicted
in Study I and Study 2 was made. No significant alterations in
the pattern of Delta outflow was observed.

Although the quantity of additional water needed to
achieve the standards in the Marsh does not appear to be large,
particularly before construction of a through-Delta facility,
provision of the water by reduction of exports or releases from
the upstream storage reservoirs of DWR and USBR should be assured.
Future decisions about supplying this water could include
consideration of the following alternatives:

I. An agreement could be reached between DWR and USBR to
assure provision of the water needed.

2. DWR could provide all the water needed. This could,
at times, reduce the amount of exportable yield and
is not believed to be equitable to SWP contractors.
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DWR would request that the SWRCB review the question
of USBR’s responsibility to mitigate its impact on the
Marsh. This could be adopted as an interim solution
if eventual USBR participation appears likely.

3. DWR could furnish only its share, assumed to be half,
of the total water needed. ~NR would request that
the SWRCB review the question of USBR’s responsibil-
ity to mitigate its impact on the Marsh. Securing
USBR participation in the remaining water needed would
be left to others. This also could be adopted as an
interim solution.

4. Both agencies could make no added releases to meet
Marsh standards, pending an SWRCB review of the
relative responsibilities of DWR and USBR to mitigate
their the Marsh.impacts on

The ultimate selection among these alternates will
depend on the outcome of the negotiations among DWR, DFG, and SRCD
for contractual commitment in the Marsh, the actions of SWRCB or
other permitting agencies, and efforts to ensure USBR participa-
tion in the Marsh project.

DWR believes the full participation of USBR is essential
if full mitigation of the impacts of the projects on the Marsh is
to be accomplished. This participation could involve the cost of
construction as well as the furnishing of stored water for the
Marsh. USBR participation could be enabled through legislative
authorization, a coordinated operating agreement between DWR and
USBR, other USBR-DWR agreements, or a DWR-USBR-DFG-SRCD agreement.
Any of these or a combination of these could resolve the uncer-
tainty of USBR participation. In any event, USBR participation
involving the expenditure of Federal funds will require congres-
sional authorization.

One issue that impedes USBR participation is its belief
that post-1984 standards in Decision 1485 provide water to Suisun
Marsh of a better quality than would be required to mitigate for
CVP and SWP impacts. Studies are being made cooperatively by DWR,
USBR and SWRCB to identify how much, if enhancement isany,
provided. The following is judged to be the reasonable range of
conclusions of this work:

I. Decision 1485 standards could be shown to provide
less than mitigation for the impacts of the SWP and
CVP on the Marsh.

2. Decision 1485 standards could be shown to provide a
reasonable approximation of mitigation for the
impacts of the SWP and CVP on the Marsh.

3. Decision 1485 standards could be shown to provide
enhancement to the Marsh, but the standards with the
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proposed relaxations in some dry and critical years could
be shown to provide a reasonable approximation of the
water quality that would mitigate the impacts of the CVP
and SWP on the Marsh.

4. The standards in the DWR/DFG/SRCD contract could be
shown to provide better quality water to the Marsh
than that needed to mitigate the impacts of the CVP
and SWP.

Conclusion 3 is believed to be the most likely result of
the studies for purposes of preparing the remainder of this
report.

The State Water Resources Control Board (SWRCB) is
expected to consider the results of these studies, along with
other evidence, in assessing the adequacy of the Plan of
Protection and the proposed relaxations to the Decision 1485
standards. If the SWRCB finds that the proposed standards provide
an adequate level of protection to the Marsh, SWRCB could approve
them whether or not they represent full mitigation for the impacts
of the CVP and the SWP. If the proposed standards do not provide
an adequate level of protection, SWRCB would have to judge whether
or not the standards represent full mitigation for the impacts of
the CVP and the SWP. If they do not provide an adequate level of
protection, but do represent full mitigation, DWR would expect
that SWRCB would seek mitigation from diverters other than CVP and
the SWP before enforcing the standards. If the standards do not
provide an adequate level of protection and do not represent full
mitigation, SWRCB may order standards that differ from those
proposed in this plan and do provide an adequate level of
protection to be met in the Suisun Marsh.

If the DWR/DFG/SRCD contract is to be signed before
SWRCB makes its findings it will be necessary to include in the
contract a means of resolving the potential discrepancy between
the contract standards and the ordered standards.
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Chapter 6. MANAGEMENT

The Suisun Resource Conservation District (SRCD) has
primary responsibility for regulating and improving water manage-
ment practices on privately owned lands within the Marsh. To
carry out its responsibility, SRCD is revising management plans
and evaluating flood and drain facilities for individual
ownerships with managed wetlands. These plans identify the water
management facilities necessary to flood and drain each property
within 30 days. This work formerly was funded with Federal
Coastal Management Funds administered through the San Francisco
Bay Conservation and Development Commission (BCDC). It is now
funded through Department of Fish and Game (DFG). A detailed
management plan for each property is expected to be completed by
February 29, 1984.

The individual management plans will include the number,
size, and location of inlet and outlet structures and of drain and
fill ditches, and will specify the times to fill and drain.
Maintenance on privately owned lands will be carried out by the
landowners in accordance with their approved management plans.

SRCD has established standards and regulations for
construction within the primary management area of the Marsh.
These are incorporated in SRCD’s Suisun Marsh Management Program,
which has been certified by BCDC.

Department of Water Resources (DWR) will be responsible
for management of the major water control structures of the
project. These structures are as described in Chapter 5,
including operation and maintenance of the project.

The contract being negotiated between DWR, DFG, and SRCD
makes DWR responsible for the extraordinary maintenance of the
portion of the north levees of the Roaring River Slough unit on
the Grizzly Island Wildlife Area and makes DFG responsible for the
ordinary maintenance.

Routine maintenance of the project will be an annual
program of inspecting the structures, checking them for corrosion
and potential structural failure, and checking levees for
subsidence. All deficiencies will be corrected during the
off-season, June to September, except for emergency repairs, which
will be completed as soon as possible.

The operational procedures for project facilities have
not been established. These procedures will be solidified when
the facilities and have been in satisfactoryare complete opera-
tion for at least two years.
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Chapter 7. MONITORING PROGRAM

A salinity and habitat monitoring progam for Suisun
Marsh is needed to meet requirements in State Water Resources
Control Board (SWRCB) Decision 1485 and in the San Francisco Bay
Conservation and Development Commission (BCDC) permit and to
evaluate the operation of the Plan of Protection.

Condition 7(a) of Decision 1485 requires that the Plan
of Protection include a monitoring network that is satisfactory to
~WRCB. The network must include monitoring of channel water
electrical conductivity (EC) on a continuous basis at six sites in
the Marsh, periodically in Montezuma Slough near Suisun Bay, and
continuously at two sites on the Sacramento River at Chipps Island
and Collinsville.

The BCDC permit 35-78 requires:

° A comparison of water and soil salinities within the area
served by the Suisun Marsh Initial Facilities to the
salinities in neighboring areas not served.

° Comparison of water and soil salinities with measurements
taken in preceding years.

°
~n assessment of any significant changes in the
composition, diversity, or density of plant and wildlife
populations in any area affected by the operation of the
facilities.

The O. S. Bureau of Reclamation (USBR) and the
Department of Water Resources (DWR) have monitored channel water
salinities in the Marsh for several years to determine salinities
to be used in planning studies, and to assist in verification of
Fischer’s computer model. The monitoring efforts have also helped
determine the daily releases of water from upstream supplies for
downstream and project uses. DWR is now conducting all the moni-
toring in the Marsh, having taken all USBR stations.over

Details of the equipment and methodology have been
discussed with representatives from the U. S. Department of Agri-
culture’s Salinity Laboratory at Riverside, California, the
Oniversity of California,.Davis, SWRCB, Department of Fish and
Game (DFG), and the Suisun Resources Conservation District (SRCD).
The equipment and methodology that will be used to obtain and
process the data for this program are described in Appendix B.

The proposed sites of the Suisun Marsh Monitoring
Program are shown on Figure 32. This program was carefully

109

C--053727
C-053727



designed and approved by the Suisun Marsh Technical Committee
(SMTC) to meet the monitoring requirements in Decision 1485 and
other applicable permits. The program not only monitors channel
water salinity for compliance with Decision 1485, but also pro-
vides a mechanism for determining the resulting soil water salini-
ties on individual ownerships. Soil water salinity and length of
submergence are the two most important factors governing vegeta-
tive composition in Suisun Marsh (Mall 1969, Pearcy et al. 1982).

Monitoring Program Participation

When USBR participation in the Plan of Protection has
been secured, DWR presumes USBR will participate in the monitoring
program. Pending USBR participation in the Plan DWR will explore
the following options for the monitoring program.

° DWR could operate the entire program as described in
the Plan of Protection until USBR participation has
been secured.

° DWR could operate the entire program as described in
the Plan of Protection for a specified limited term,
during which attempts to secure USBR participation
would be made.

° DWR could operate a less extensive program than outlined
in the current monitoring program, but one that would
still achieve the needs outlined in the various project
permits, applicable agreements, and State Water Resources
Control Board requirements.

Because monitoring programs are exempt from the
provisions of the California Environmental Quality Act of 1970
(Section 15106 of the State EIR Guidelines), impact of the various
participation options need not be discussed.

For the purposes of preparing the Plan of Protection and
EIR, DWR has presumed that it will operate the entire program for
a limited term, during which attempts to secure OSBR participation
are made. The program is made up of the elements discussed
below.

Channel Water Quality                                    i

As required by Decision 1485, six sites in the Marsh
and two sites in the Sacramento River (Chipps Island or its i
equivalent and Collinsville) are being monitored. A new site near
the west end of Montezuma Slough will be monitored periodically.
Continuous monitoring equipment has been installed at three new
sites on tidal sloughs within the Marsh. Periodic monitoring at ¯
the site in Grizzly Bay (DT) will be continued. These locations
are shown on Figure 32.
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The proposed contract among DWR, DFG, and SRCD includes
a suggestion that three new monitoring sites be established to
replace three of the monitoring sites established by Decision 1485
(S-36 to S-21, S-35 to S-75, and S-33 to S-97). The proposed
sites will be more responsive to salinity changes in the water
supplied by the facilities. They will also better reflect water
quality at diversion points of the clubs. The State Water
Resources Control Board must approve the proposed changes in
monitoring sites before the change becomes effective.

The post-1984 water quality standards established by
Decision 1485 were based on the best information then available.
SWRCB has expressed a willingness to reevaluate those standards in
light of new information developed by this project. A proposal
for the revised standards is contained in the contract among DWR,
DFG, and SRCD. That proposal is that after the facilities are
operable, post-1984 Decision 1485 standards be met except when a
deficiency period is declared in a series of dry and critical
years. During a deficiency period it is proposed that the
Decision 1485 standards be relaxed as defined in Chapter 5.
Whenever flows available in the Delta, the facilitiessurplus are
would be operated to provide better than the minimum allowed by
the standards to the extent that such improved standards are
beneficial to the Marsh and do not harm fish.

Diversion Water Quality

The EC of applied water will be obtained at each major
diversion point of the areas to be monitored on a continuous
basis. The specific location for each recorder will be selected
to be compatible with the specific sites to be monitored for soil
water salinity.

Water Level Recorders

Water level recorders will be installed and continuous
records obtained at all areas being monitored for soil water
salinity. These recorders will show how each area’s water is
managed, when the drain and flood cycles occur, and for what
duration.

Soil Water Salinity,

Soil water salinity will be monitored in the top foot of
soil water extractors installed, in triplicate,soilF using

6 inches below the soil surface at about 50 sites on 13 management
areas. The western, central, and eastern Marsh are all repre-
sented. Sites have been chosen that vary in management practices
and cover the five major soil types: Joice, Reyes, Tamba, Suisun,
and Valdez. Likewise, several of the major vegetation types were
covered. Samples are located in sites dominated by either alkali
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1

bulrush, pickleweed, fat-hen, or brass buttons. Sites with                 ¯
complex vegetative matrices of each of these species were also
sampled.

The management areas proposed to be monitored (see                I
Figure 32) are:

Areas numbered 406, 416, 426, 501, 504, 520, 513, 702,                Io

804, 905.

° The eastern portion of Grizzly Island Wildlife Area.                I

° Joice Island Wildlife Area.

In addition, one soil monitoring site is located on              I

area 423.

Any change of monitoring locations will be coordinated          I

with Suisun Marsh Technical Committee (SMTC), SWRCB, and BCDC.

The accuracy of determining the average EC of water in           I
the top foot of soil using a single extractor at the 6-inch level
will be tested by comparing it with the results from extractors
placed 3 inches and 9 inches deep on Reyes and Joice series soils         ¯
at locations of both high and low surface water salinity.

The salinity tolerance of important marsh plants was
based on soil water salinities determined gravimetrically. They          ¯
formed the basis upon which Decision 1485 water quality standards
were developed. To assure that monitoring results are sound, soil
samples will be collected adjacent to the selected tri-level soil         1
water extractors and analyzed in the laboratory during the first
year of the monitoring. This will determine the relationship
between soil water EC obtained gravimetrically and that obtained           1
with the soil water extractors.

SWRCB and/or DFG will conduct the statistical analysis
to determine the relationship between the two sampling          1necessary

procedures. SWRCB and DFG will conclude their analysis and will
report findings to SMTC within three months following receipt of
one full year of sampling data. The sampling methodology will be         1
reevaluated at that time.

The sampling methodology will be regularly reevaluated           1
to determine future needs. For example, at the end of the first
year it may be determined that the collection of soil samples at
the tri-level soil extractors can be eliminated if the data are
proving that the soil water extractors are accurately reflecting           I
soil water conditions. Likewise, it is expected that some of the
sampling and sampling sites can be eliminated based on data
received and analyzed.                                                                 ¯
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Plant and Wildlife Survey

Vegetative sampling is an important segment of the
overall monitoring program for the Plan of Protection. Species
composition of vegetation and seed production of major waterfowl
food plants near each set of soil water extractors will be
determined by DFG each year.

Vegetation sampling will also be carried out marshwide.
The overall vegetative composition of Suisun Marsh will be
determined every three years, using color aerial photography and
ground verification. The results of these surveys will be
compared to results from flights in 1961, 1973, 1978, and 1982 and
will be reported, in acres and percent of total vegetation, for
each major plant species.

The marshwide aerial photo survey will also be used to
monitor the extent of preferred salt marsh harvest mouse habitat.
This monitoring is a requirement of the O. S. Fish and Wildlife
Service Section 7 determination (Appendix E). The biological
assessment in Appendix D (pages 47 to 49) describes the
methodology for this monitoring.

DFG will continue aerial waterfowl surveys. Under
contracts, fish and wildlife experts will survey fish, clapper
rail, black rail, and salt marsh harvest mouse populations when
significant changes in plant density and composition are evident.

Under contract to DWR starting January 1979, the
Oniversity of California at Davis (OCD) has monitored fish popula-
tions in selected Suisun Marsh channels to help determine if the
Marsh Plan adversely affects this important aquatic resource. The
monitoring, a voluntary DWR program, consisted of monthly trawl
and beach seine samples at eight locations. UCD prepared annual
project reports, which consist of periodic summaries. Biologists
from UCD, DFG, and DWR have been analyzing any apparent trends for
causative mechanisms regarding fish populations. This has been an
informative program, providing needed baseline data. On DFG’s
recommendation, it was suspended August I, 1983, but may be
reinstituted after completion of the Overall Facilities.

.Reports

Preliminary data will be made available by DWR as soon
as possible following collection. A report of data for each water
year, to be produced jointly by DWR and DFG, will include:

o A summary of the channel, diversion, drain, soil water

salinity, and water level measurements; the plant
survey and production measurements; and waterfowl
population surveys.
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The status of the overall vegetative composition of the
Marsh (every third year).

Results of any surveys made of California clapper rail
and salt marsh harvest mouse populations.

Comparisons of soil water, supply ditch, and channel
water salinities to plant production to demonstrate
the effectiveness of the program and identify areas
where additional action is needed.

Results of other studies as they become available.

Conclusions and recommendations on modification of the
monitoring program to achieve its objectives.

This report will be completed by April I each year.
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Chapter 8. IMPLEMENTATION SCHEDULE

Order No. 7(b) of State Water Resources Control Board
(SWRCB) Decision 1485 stated:

"Implement fully such Suisun Marsh Plan by
October I, 1984. Under this plan, water quality
standards for full protection of the Suisun Marsh
shall be met by no later than October i, 1984."

The Department of Water Resources (DWR) notified SWRCB,
by letter of July 26, 1982, that the Overall Facilities will not
be completed by October I, 1984. However, they are expected to be
completed consistent with this plan. The implementation schedule,
Figure 33, which includes all major elements of the Plan and esti-
mates of the total costs, illustrates the earliest possible
completion date.

OWR intends to obtain U. S. Bureau of Reclamation (USBR)
participation in the Overall Facilities so that each agency pro-
vides 50 percent of the actual funds needed. If there is a con-
tinuing delay in obtaining this participation, DWR believes that
its participation in implementation of the Plan of Protection
should be limited to that necessary to mitigate State Water
Project (SWP) impacts on the Marsh -- estimated to be 50 percent
of the total cost of the Plan of Protection. A greater level of
participation by DWR would impose an obligation upon State Water
Project contractors to fund mitigation of impacts unrelated to the
SWP. Proceeding with facilities beyond DWR’s share is assumed to
occur only if USBR participation in the Plan of Protection has
been secured.

Solano County, in its comments on the Plan of Protection
and Draft EIR, expressed its opinion as to the desirability of
assuring the performance of the Plan of Protection, to minimize
its cost and the potential for adverse impact on the Marsh’s
fragile wetlands.

DWR believes that to respond to the concern of Solano
County and achieve the greatest benefit from the facilities with
the least cost and adverse environmental impact on the Marsh, the
facilities should be constructed in stages. Staging of construc-
tion will include test periods during which field operation data
can be obtained and compared to the Marsh model predictions to
correct or update the conservative data used. The updated data
will then be used to verify the need for and design of subsequent
stages. Staging of construction will assure that only the facili-
ties needed to serve the Marsh are constructed and that these
facilities are sized correctly. This will minimize the environ-
mental impact on the Marsh, the loss of wetlands, and effects on
endangered species.
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Although unlikely, it is conceivable that testing will
demonstrate that the Plan of Protection cannot achieve the water
quality standards. In this event, it will be necessary to reeval-
uate the Plan and develop alternative proposals for accomplishing
mitigation of the Central Valley Project and State Water Project
impacts on the Marsh. Because the Montezuma Slough Control
Structure is such a significant element of the Plan, it is
presumed to be an essential element even if a modified plan must
be developed.

The first stage proposed is the Montezuma Slough Control
Structure and access road. Construction of the access road, the
first part of this stage, should be completed at least a year
before construction of the control structure is started. The
Montezuma Slough Control Structure is the keystone to the entire
Marsh management system. Construction of this facility alone will
yield more than three fourths of the water quality benefits of the
project. After completion of the structure, and subject to
securing USBR participation in the Plan, construction of the
remaining facilities would be staged according to one of the
following options:

I. Proceed with design and construction of all facilities
as rapidly as personnel and funds permit.

2. Test the water quality resulting from operation of the
Montezuma Slough Control Structure for a 2- or 3-year
period. If the next unit, now assumed to be Boynton-
Cordelia Ditch were shown to be needed to meet water
quality standards, it would then be constructed. There
would be a similar test period before constructing each
subsequent unit.

3. Test the water quality resulting from operation of the
Montezuma Slough Control Structure for a 2- or 3-year
period to determine whether Boynton-Cordelia Ditch,
Cordelia-Goodyear Ditch, and Grizzly Island Distribution
System were needed to meet applicable water quality
standards. If these facilities were needed, Boynton-
Cordelia Ditch would be completed by a specified time
(estimated to be five years) from the date of completion
of the Montezuma Slough Control Structure. Cordelia-
Goodyear Ditch would be completed one year later, and
Grizzly Island Distribution System would be completed two
years later. The need for Potrero Hills Ditch would be
evaluated in a second test period. If needed, Potrero
Hills Ditch would be constructed by the fifth year after
completion of the Cordelia-Goodyear Ditch.

4. Defer further construction of any of the Overall
Facilities until assured of USBR participation in the
Plan of Protection.

!
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Selection of an option would depend the outcome ofon
negotiations among DWR, DFG, and SRCD for a contract relating to
the Plan of Protection and actions by SWRCB and/or other
permitting agencies. For purposes of preparing the implementation
schedule and the remainder of this report, Option 3 or a variation
of it is presumed to be selected.

If USBR participation is delayed and for a period of
time the only facilities serving the Marsh are the DWR-constructed
facilities -- the Initial Facilities, Montezuma Control Structure,
Annie Mason Facility, Cygnus Facility, lower Joice Island facil-
ity, and Boynton-Cordelia Ditch -- the model predicts a quality
worse than the initial Oecision 1485 by 10 percent in February and
March at Station S-35. All other model salinities under this
scenario are similar to those shown on Figure 18.

Because the model predicts that the standards will be so
nearly met without construction of Cordelia-Goodyear Ditch,
Goodyear Slough Control Structure, and Potrero Hills Ditch, DWR
believes it is possible that staging construction will demonstrate
that one or more of these facilities will not be needed to
actually meet water quality standards. This speculation is based
on the premise that the model is conservative in its predictions.

DWR believes that Grizzly Island facilities will be
needed.

Construction of the facilities outlined in Chapter 5
will require permits from Federal, State, and local agencies
charged with regulating changes within the Delta, marshland, and
waterways. Permits will have to be obtained from:

°
San Francisco Bay Conservation and Development
Commission, for construction in the Marsh.

° O. S. Army Corps of Engineers, for construction in or
near waterways.

°
O. S. Army Corps of Engineers, for disposal of spoil
material in waterways or on wetlands.

° State Department of Fish and Game, for construction
in waterways where fish are present.

State Lands Commission, for construction on or nearO

State of California sovereign lands.

° State Water Resources Control Board, Regional Water
Quality Control Board, State Department of Health
Services, for water quality and use of treated waste
water.
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!
° Solano County, for construction in the Marsh and use                I

of material sites within the county.

¯ !
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Chapter 9. ENVIRONMENTAL IMPACT REPORT
PLAN OF PROTECTION, SUISUN MARSH PHYSICAL FACILITIES

Environmental Impact Report Summary

Purpose of the Plan of Protection

The Suisun Marsh Plan of Protection is designed to
protect the brackish water nature of Suisun Marsh. The Plan, as
presented, is mitigation for the effects on Suisun Marsh of the
exportation of water from the Delta by the Federal Central Valley
Project (CVP) and the State Water Project (SWP). If the Plan of
Protection is not implemented, reduced Delta outflows will result
in increased intrusion of salt water into Suisun Bay and the
Marsh. The Marsh would gradually lose its brackish nature,
becoming more saline. When constructed, facilities of the Plan of
Protection will create new ponds, waterways, and levees from areas
that are now wetlands.

Project Description

The Suisun Marsh Plan of Protection has four
components:

I. Supplemental reservoir releases to meet water quality
standards. Releases necessary to comply with
Decision 1485 standards are described in detail in the
final EIR prepared by the State Water Resources Control
Board (SWRCB) for its Decision 1485. The changes to
Decision 1485 proposed in the Plan of Protection are
described in Chapter 5.

2. Physical facilities. These are described in detail
in Chapter 5.

3. A management plan for the Marsh. This is described
in Chapter 6. The Department of Water Resources
(DWR) would manage, operate, and maintain the major
water control structures of the project. The
management of marshland and other lands, including
intake and outlet structures, within the Marsh will
be the responsibility of the Suisun Resource
Conservation District (SRCD), the private wetland
owners, and the other landowners.

4. A monitoring program. This is described in
Chapter 7.
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The key physical facility would be the Montezuma Slough
Control Structure. The structure would use tidal differential to
transport the better quality water available at Collinsville
through the Marsh.

When the control structure is tidally pumping, the gates
will be open when the flow in Montezuma Slough is from east to
west, allowing the better quality water from the Sacramento River
to enter the Marsh. When the flow in Montezuma Slough is from
west to east, the gates will be closed, stopping the flow to the
east and forcing the water to flow westerly. This traps the
quality water and forces it to flow into the Marsh.

Water distribution systems needed to meet water quality
standards would be constructed to convey the quality water onto
islands in the Marsh for flooding the ponds and salinity control.
Water would be diverted from the sloughs into managed wetlands
within the islands by means of culverts with flap gates. The flap
gates would allow water to flow into the wetlands when tides
raised the water in the slough to above the level of the ponds.
The flaps would prevent the water from flowing back into the
slough when the tide dropped the level of the slough to below that
of the pond. Oitches would convey the water to other parts of the
islands for use.

Additional facilities needed to meet water quality
standards would be constructed to promote the flow of quality
water into the upper ends of several sloughs during rising tides
and to flow out toward the bay with the falling tides. The
Boynton-Cordelia Ditch would convey quality water from Boynton
Slough and reclaimed waste water from the Fairfield-Suisun waste
water treatment plant to Cordelia Slough, in the northwestern
portion of the Marsh. The Cordelia-Goodyear Ditch would move
water from Cordelia Slough to Goodyear Slough at the western edge
of the Marsh. Water from Goodyear Slough would be conveyed to the
Morrow Island Ditch for distribution on Morrow Island and the
Goodyear Slough Outfall at the southwest end of the Marsh. The
Potrero Hills Ditch would allow quality water to flow from Luco
Slough, around the Potrero Hills, into the upper reaches of Hill
Slough. The water would then flow into the north end of Suisun
Slough to freshen the water there. Based on the computer model
studies, the Potrero Hills Ditch may not be required.

A monitoring system has been developed to measure
salinity throughout the Marsh and to provide information for
evaluating the operation of the facilities. Construction of the
facilities would be staged, with pauses for monitoring and testing
between the construction of different units.

Environmental Impacts

The Plan of Protection would have one significant envi-
ronmental effect that would not be mitigated to insignificance
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by features of the Plan. This effect would be the conversion of
up to 437 acres of seasonal, managed, and tidal marshlands to
upland habitat or open water in ponds or channels if the entire
project were constructed. The upland habitat would be created on
new levees, and the new water surface acreage would be created for
the ponds and ditches that would convey water through the Marsh to
protect its brackish nature. Options for mitigating this loss of
wetlands are discussed in the unavoidable adverse impacts portion
of this chapter. Full replacement of the potential loss of wet-
lands if all facilities of the Plan of Protection were constructed
would entail purchase and development of 437 acres of new managed
marshland within the Suisun Marsh area. Of these acres, 100 would
be managed as preferred habitat for the endangered salt marsh
harvest to the impacted constructionmouse replace acreage during
of the facilities.

No significant impacts are expected on rare, threatened,
endangered or candidate species other than the impacts on the salt
marsh harvest mouse, described above.

The Cutoff Slough area is preferred habitat for the
endangered California clapper rail. A 1979 survey estimated that
25 clapper rails was p~esent in that area. To avoid disturbing
this habitat, the Plan of Protection deliberately excluded channel
enlargements in Cutoff Slough.

Black rail surveys for this report found no black rails
in the areas potentially impacted by project construction. Black
rails found in a 1976 survey were located in areas such as tidal
sloughs that would not be impacted by project construction.

The disturbance of up to 541 acres of upland habitat is
not seen as a significant effect of the project. The disturbances
of the upland habitat would occur in widely separated locations.
Due to the expected phasing of the different features of the
project, the disturbances would also be widely separated in time.
One disturbed area would have time to recover before another area
would be disturbed. The disturbance would also be mitigated by
seeding the up to 445 acres of new levees.

Alternatives

The Plan of Protection identifies four alternative
approaches to protecting the Marsh. These are:

I. The No Action Plan. This approach would involve taking
no action to protect the Marsh and would represent the
"no project" alternative.

If no action is taken to protect the Marsh, the duration
of salinity intrusion into the channels of the Marsh
will increase as greater amounts of water are diverted
upstream and in the Delta. Seed production in the Marsh
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will decrease, and less food will be available for
waterfowl. Vegetation dependent on brackish water
conditions will decline and will be replaced by
vegetation more typical of saltwater marshes. Rare or
endangered species that rely on the brackish conditions
will be adversely affected. The natural productivity of
the Marsh will decline.

2. The Nonstructural Plan. The nonstructural plan would
protect the water quality in Suisun Marsh by increasing
Delta outflows. If outflows alone were used to meet
water quality standards in the Marsh, outflows would
need to be increased up to 4.8 million acre-feet to
maintain Decision 1485 criteria for interior Marsh water
during dry and critical years. This outflow is made up
of 2 million acre-feet of project yield and 2.4 million
acre-feet of uncontrolled outflow. These increased
outflows could be achieved either by increasing releases
from the State and Federal reservoirs or by decreasing
exports from the Delta. Reservoir releases would impair
the ability of the SWP and CVP to meet contractual
commitments to deliver water. Reduced SWP exports would
violate existing contracts and could cause 300,000 to
500,000 acres of irrigated farmland to be taken out of
production or an increase in urban and rural ground
water pumping. The loss of agricultural production
would have adverse economic impacts throughout the State
that would make this alternative infeasible. This
approach would involve less uncertainty about the
impacts on fish than would the Combination Plan, but
there is also no evidence that it would protect fish
better than would the Combination Plan.

3. The Overland Supply Plan. In the overland supply alter-
native, fresh water would be delivered overland to each
management area within the Marsh. The water could come
from a number of possible sources. These sources
include the Sacramento River upstream from Rio Vista via
Calhoun Cut or Lindsey Slough, the Putah-South Canal
coming from Lake Berryessa, the proposed West Sacramento
Valley Canal, or the North Bay Aqueduct.

Most of these sources of water would require major
canals or conveyances would need to be constructed to
transport the water to the edge of the Marsh. A
distribution system would then deliver water to each
major existing internal distribution system. Where
there are no internal systems, a network of ditches and
structures would have to be constructed. The overland
supply system would need siphons under existing
channels. Where the operating head is insufficient to
deliver the necessary quantity of water, pumping plants
would be required. The quantity of water distributed
would be roughly 200,000 to 300,000 acre-feet.
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The overland supply alternative would involve major
construction and environmental disturbances for the
conveyance systems. Most of the sources of water would
require pumping, with increased energy consumption.
Diversions, such as from Lindsey Slough, West Sacramento
Valley Canal, or treated City of Sacramento waste water,
which would tap the flows of the Sacramento River above
Rio Vista, would require a one-for-one replacement with
project water to control salinity below Rio Vista.

In addition, runs could be affected by thethe salmon
use of Sacramento River water, because the salmon would
stray from normal migration routes, causing delays that
would diminish future populations. Implementing this
plan could alter the nature of the Marsh, changing some
managed areas from brackish to freshwater habitat. This
change would adversely affect the harvest mouse; due to
the loss of pickleweed, which depends on more saline
conditions. This plan requires more water than the
combination plan but less than the nonstructural plan.

If constructed with siphons under Montezuma Slough, the
overland supply plan would have the advantage of not
involving a control structure on Montezuma Slough.

Combination Plan. This is the proposed alternative,
involving a combination of elements from the other
alternatives. The central feature of this plan is a
control structure on Montezuma Slough that would use
tidal forces to move the better quality water available
at Collinsville through the Marsh. During the fall and
winter, when additional supplies of quality water are
needed to control salinity in the Marsh, the control
structure would be placed in operation. The gates would
be open when the flow in Montezuma is from east to west,
allowing the quality water from the Sacramento River to
enter the Marsh. When the flow in Montezuma Slough is
from west to east, the gates would be closed, stopping
the flow to the east and forcing the water to flow
westerly. The resulting quality water in the sloughs
would be diverted to serve the management areas within
the Marsh, relying mostly on tidal forces to move the
water. Some additional ditches and control structures
would be needed to move the quality water to other
sloughs. The Fairfield-Suisun waste water treatment
plant would provide a second source of quality water for
repulsion of salinity in the western portions of the
Marsh.

This approach would involve, as a significant effect,
the conversion of up to 437 acres of marshland habitat
to open water in channels and ponds and to upland
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I
habitat on new levees. Less water would be required i
than for the nonstructural plan and the overland supply
plan. The use of tidal forces would minimize the energy
requirements.

I
The combination plan would involve less interference
with adult salmon runs than would the overland supply
plan, but slightly more than would the nonstructural
plan. Delays to adult salmon migration would be limited
to periods when the Montezuma Control Structure was in
operation and then to only that part of each tidal cycle 1
when the gates in the control structure would be closed.
Any potential predation losses to juvenile salmon and
steelhead at the control structure would be more than
offset by screening the intakes of the Roaring River and
Grizzly Island units and thereby screening currently
unscreened diversions of water. During the portion of
the year when the control structure was in operation, 1
recreational boaters could be delayed in moving through
the control structure, but only during the portion of
the tidal cycle when the gates would be closed. A boat 1
lock in the control structure would allow passage during
daylight hours when the gates were closed, but if a
large number of 5oats needed to pass through the lock,
delays of up to one-half hour could be experienced. The
gates would remain open during the peak recreational
boating seasons.

Areas of Controversy

The National Marine Fisheries Service has expressed I
concern that the Montezuma Slough control structure could have
an adverse effect on anadromous fish. It expects that predatory
fish such as adult striped bass might congregate in the eddies on
the downstream side of the support piers for the control
structure. From the eddies, the striped bass could dart out and
seize the juvenile ’salmon and steelhead migrating downstream to i
the ocean. To minimize this potential problem, the structure was
redesigned with long, continuous supports tapered at the down-
stream end rather than many separate round supports. This change /I
would minimize the eddy effect and decrease the number of places
where predatory fish could congregate.

This concern for losses to migrating salmon and steel- i
head is based on experience Department of Fish and Game (DFG)
gained in other areas, such as the Fish Facilities at Clifton
Court. Should fish monitoring outlined in the Memorandum of 1
Onderstanding now being negotiated between D~R and DFG indicate a
problem, solutions would be implemented. In any event, DWR
believes that the project would more than make up any losses to
juvenile salmon and steelhead at the control structure by
screening those areas served by the Roaring River and Grizzly
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Island units and thereby replacing unscreened diversions of water
from sloughs and bays. The screens would prevent the juvenile
fish from being swept onto the managed wetlands with the
diversions of irrigation water, as they are now. As a result the
project is expected to improve the rate of survival of young
salmon and steelhead moving through the Marsh.

A second area of controversy involves inconvenience to
recreational boaters. From the later part of May until October,
the control structure would remain open and would have no adverse
effect on boating through Montezuma Slough. In the fall and
winter, the control structure would be closed during the outgoing
tides. To mitigate this intermittent obstruction of Montezuma
Slough to boating traffic and to minimize delays to boaters, a
boat lock has been included in the design to allow boats to pass
through when the structure is operating. Boaters could be delayed
by up to one-half hour while waiting to use the lock. When the
structure was not operating, flashboards would be removed to allow
boaters a larger, unrestricted passage through the structure.

DWR believes that these occasional delays would not be
significant. The delays would occur, if at all, during the fall
and winter, which is a time of relatively light boating use of the
area. Further, as partial mitigation for the impact on boaters,
DWR is proposing to build a boat launching ramp at the Grizzly
Island Bridge.

The controversy over the effect on boating has arisen
because boating interests have urged the Department to modify the
Grizzly Island Bridge to allow larger boats to use Montezuma
Slough. The existing bridge is high enough to allow boats up to
21 feet high to pass through. The request by boaters is for
modification of the existing bridge or a new bridge that would
allow passage of boats requiring more than the 21-foot clearance.
The Department has declined to replace the Grizzly Island Bridge.
The bridge is part of the existing environment for the purposes of
this project and the Plan of Protection would not require changes
in the bridge. Any delays caused by the control structure would
only affect boats small enough to pass under the bridge.

Providing a enhancement, as modifyingsubstantial such
the Grizzly Island Bridge for larger watercraft, is not
justifiable mitigation for the impact of the control structure,
because most of the watercraft that would be subject to delay at
the structure are not limited by the existing bridge. These
modifications to the bridge would also create substantial adverse
impacts on other travelers; each day, about 100 vehicles would be
delayed while the span was open. Further, the cost of replacing
the bridge would be excessive. The bridge has been a source of
contention with boaters since its construction in 1958. DWR
believes that it is inappropriate for this project to be burdened
with the cost of resolving the controversy over a problem not
caused by this project.
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Issues to be Resolved

Several major issues remain to be resolved in the Suisun
Marsh Plan of Protection. The resistance of these issues to
resolution provided part of the impetus for preparing this as a
program Environmental Impact Report.

One major issue is how much of the plan will actually be
implemented and how rapidly. Resolution of this issue depends on
the results of testing following the construction of each of the
units and on U. S. Bureau of Reclamation (USBR) participation in
implementation of the plan. The staging of construction described
in Chapter 8 will allow a pause for testing completed facilities
and adjusting the proposed design of subsequent facilities to
ensure that the design will be appropriate and effective.
Achieving the goals of the Plan of Protection is thus assured
while the potential adverse impacts of the Plan are minimized.

Staging of construction was included in the Plan of
Protection in part because of concerns as to the reliability of
the mathematical model of water flows and salinities used in
developing the Plan. Although the model describes water qualities
and floodflows under current conditions with a high degree of
accuracy, its performance under other conditions has yet to be
demonstrated. Many assumptions worked into the model were
deliberately conservative to protect against actual future water
qualities being worse than predicted. DWR believes that water
qualities resulting from implementing the plan are more likely to
be better than predicted than worse. If conditions are better
than predicted, one or more features of the Plan of Protection may
not be needed.

Securing USBR participation in implementing the Plan of
Protection influences how much of and how rapidly the plan will be
implemented, because DWR believes that DWR’s participation in
implementation of the plan should be limited to that necessary to
mitigate SWP impacts on the Marsh, estimated to be 50 percent of
the total cost of the Plan of Protection. USBR participation
could be enabled through legislative authorization of a coordi-
nated operating agreement between DWR and USBR, other USBR
agreements, or a DWR-USBR-DFG-SRCD agreement.

Another major issue is assuring that the water needed
would be provided from upstream reservoirs of the CVP and/or SWP.
Actions for resolving this issue and the impacts of those options
are discussed under "General Environmental Effects of Proposed
Action" in this chapter. The question of USBR’s role in the Plan
of Protection is a key element of this issue.
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A third major issue is which option for mitigating the
loss of wetlands through construction of the DWR portion of the
overall facilities will be adopted. Although the proposed Plan of
Protection will help protect the Suisun Marsh environment,
construction of the features of the plan will permanently convert
to water surface up to 437 acres of marsh and 96 acres of upland
habitat. This loss of marsh habitat is the one significant
environmental effect of the project, because it would adversely
affect the endangered salt marsh harvest mouse and potential
habitat of the rare black rail. Possible options for mitigating
this discussed in this Selection themimpact are chapter. among
will be made through development of a Memorandum of Understanding
between DWR and DFG and will be influenced by the San Francisco
Bay Conservation and Development Commission (BCDC) and Corps of
Engineers (USCE) permit processes.

The channel islands of Roe, Ryer, Freeman and Snag would
not be served by the facilities proposed in the Plan of
Protection. Some degradation of habitat on the channel islands
may occur due to reduced Delta outflows. DWR regards this
degradation to be a significant effect of Decision 1485 and of the
diversions of water by the SWP, the USBR, and all other upstream
diverters. The degradation would not be caused by the Plan of
Protection and is not examined in this EIR. Nevertheless, various
options for possibly including compensation for the loss of
habitat on the islands are examined in Chapter 4, because
consideration and approval of the Plan of Protection provide an
opportunity to examine mitigation of a significant effect of past
commitments to proceed with the State Water Project.

Another issue is the placement of dredge spoils from
digging or enlarging channels through the Marsh.

The spoil will be placed in locations approved by all
regulatory agencies in the necessary permits, but I~;R cannot
determine at this time where the approved locations will be.
The regulatory agencies, including the USCE, the BCDC, and the
Regional Water Quality Control Board, will determine what
locations will be approved. A number of locations may be
considered. The most likely is the spoil disposal site now used
by the Corps of Engineers in Carquinez Strait. Depositing the
spoil in this location would be the simplest and cheapest
alternative. Other possible sites include Delta islands and land
sites in Solano County. Depositing the materials on Delta islands
would be time consuming and expensive. The spoil would need to be
pumped out of the barges rather than dumped through trap doors in
the bottom, as would be possible at the Carquinez Strait disposal
site. Land disposal unless immediately adjacent to an excavation
site would also be expensive due to the many trips by trucks that
would be required rather than few trips by much larger barges.
Further, most of the material excavated could not be hauled by
truck until it had been dewatered and consolidated. No adverse
effects are anticipated from the various possible methods of
disposing of the spoil.
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Description and Use of the EIR

This is a program environmental impact report (EIR).
The EIR identifies and analyzes the environmental effects of the
Plan of Protection for Suisun Marsh and the physical facilities
described in this document. The DWR has chosen to prepare a
program EIR because the Plan of Protection and the physical
facilities will not all be carried out at the same time. The plan
calls for a number of separate actions to be carried out by
different agencies to protect existing environmental conditions in
the Marsh. The physical facilities that may be constructed in the
Marsh will be constructed separately over a period of time. There
will be a pause for monitoring and evaluation following
construction of some of the facilities. The montoring and evalua-
tion will be used to validate the analysis presented in this
program EIR and the accuracy of the projections from the mathe-
matical model. The information will be used to determine whether
alterations should be made in any of the physical facilities and
possibly to determine whether particular followup facilities need
to be constructed at all.

The EIR examines the overall effects of the Plan of
Protection and the physical facilities so that DWR can understand
the likely environmental effects when it makes its first commit-
ments to carry out this program. The first steps in carrying out
the program will be the approval and construction of the access
road to the site for the Montezuma Slough control structure.
Later DWR will decide whether and how to proceed with construction
of the control structure. Still later, decisions may be made as
to whether to proceed with various ditches and other facilities
described in the discussion of the physical facilities.

Many of the details of the Plan of Protection have not
yet been put into final form. Negotiations are still proceeding
between DWR and the USBR concerning USBR’s role in the Plan of
Protection. Individual land management plans are being developed
by the SRCD, and the Soil Conservation Service (SCS). After the
plans have been developed, they will be submitted to DFG for
approval and to BCDC for endorsement. There may be petitions by
DWR to SWRCB concerning water quality requirements. This EIR
discusses the possible environmental effects of these various
activities as they can be foreseen at this time. Where there is a
range of reasonable alternatives available at these different
decision points, the EIR identifies those alternatives and their
likely environmental consequences to the degree that they can be
reasonably foreseen at this time.

To meet the requirements of Section 15168 of the State
CEQA Guidelines describing the program EIR concept, it is not
necessary to identify which alternative will be chosen in the
future. It is enough to identify the alternatives to be
considered and to identify their likely environmental effects.
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DWR will use this EIR when it makes decisions to proceed
with particular facilities or components of the Plan of
Protection. DWR will review the later activities in light of the
program EIR to determine whether an additional environmental
document must be prepared. If the later activity would have
environmental effects that were not examined in the program EIR, a
new initial study would be prepared leading to either an EIR or a
negative declaration focusing on the.particular effect that had
not been analyzed in the program EIR. If DWR determines that
there would be no new significant environmental effect or that
there are no new feasible alternatives or mitigation measures
available that would substantially lessen any of the remaining
significant effects from the project, DWR could approve the
particular component of the plan as being within the scope of the
program EIR. In such a circumstance, no new environmental
document would be required. With each commitment to a part of the
Plan of Protection or its physical facilities, DWR will consider
adopting mitigation measures or alternatives it determines to be
feasible to substantially lessen the significant effects of the
overall program or the particular component.

Other public agencies will need to use this program EIR
when they grant permits or other approvals for parts of this plan.
The BCDC will be asked to grant permits for the construction
activities within the Marsh. The Regional Water Quality Control
Board will need to issue a discharge permit or a letter of
certification for construction of the control structure and
possibly the various ditches. The State Lands Commission will be
asked for approvals of the various facilities located in navigable
channels. Solano County will be asked for permits or local
reports to be submitted to BCDC for their use in evaluating DWR’s
permit applications. These other State and local agencies will
use the EIR, acting as responsible agencies under CEQA. The USCE
will be asked to issue a Section 404 "dredge and fill" permit for
the control structure, for the Montezuma Slough closure, and for
other construction activities in the wetlands. The USCE will use
this document when it complies with the requirements of the
National Environmental Policy Act.

Related Environmental Documentation

This section gives the status of environmental documen-
tation of the plan’s four components.

Water Quality Standards

An environmental analysis of supplementing Delta outflow
to meet Decision 1485 standards may be found in the "Final
Environmental Impact Report for the Water Quality Control Plan and
Water Rights Decision, Sacramento-San Joaquin Delta and Suisun
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Marsh", published in August 1978 by the State Water Resources
Control Board, P. O. Box 1002, Sacramento, California 95801.

The Plan of Protection includes a proposal to relax the
post-1984 Decision 1485 standards in a series of dry and critical
years (deficiency period). The proposed deficiency standards are
described in Chapter 5. The impact of these standards on outflow
and firm yield of the project are described in this chapter. The
annual outflow in dry and critical years needed to meet the
proposed standards was found to be slightly more than that needed
to meet the existing Marsh standards (interim) of Decision 1485.
There was a slight shift in the distribution of outflow within the
year. Less water was provided in the fall and more in the spring.
Because the change in outflow is a slight increase and the shift
in pattern is small, DWR believes that these impacts of the
proposed standards will not be significant.

Management Plans

Any environmental documentation needed for the
"Individual Ownership" management plans, as outlined in Chapter 6,
will be supplied by SRCD. DWR will be responsible for the
management, operation, and maintenance of the major water control
structures of the project described in Chapter 5. It is proposed
to include provisions and standards for fish suggested by DFG in
the operational criteria.

Monitoring Program

The monitoring program requires no environmental
documentation, because it is exempt from the provisions of the
California Environmental Quality Act of 1970 (Section 15106 of
the State EIR Guidelines). Details of the monitoring program,
participation, and water qualities are given in Chapter 7.

Physical Facilities

An "Initial Study -- Suisun Marsh Initial Facilities",
dated October 1978, prepared by the Central District, Department
of Water Resources, examines environmental aspects of the three
physical components of the Suisun Marsh Initial Facilities:
Roaring River Slough, Morrow Island Distribution System, and
Goodyear Slough Outfall. Based on the Initial Study, a negative
declaration was prepared, stating that the project would have no
significant adverse effect on the environment.

Copies of the initial study and negative declaration are
available from the Department of Water Resources, P. O. Box 388,
Sacramento, California 95802.
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The Suisun Marsh Initial Facilities have been completed,
including the Roaring River Slough intake fish screens, which were
completed in 1983.

The Overall Facilities include the Initial Facilities;
however, this EIR will not reexamine the environmental analysis of
the facilities included in the Initial Study. It will examine the
remaining Overall Facilities. These include:

° Montezuma Slough Control Structure° Grizzly Island Distribution System
° Potrero Hills Ditch
° Cordelia-Goodyear Ditch
° Goodyear Slough Control Structure
° Boynton-Cordel ia Ditch

The impacts of the minor facilities, described in
Chapter 5, for Lower Joice Island, the Cygnus area, and Annie
Mason Island are not discussed in this EIR. The facilities
proposed for Lower Joice Island and the Cygnus area will be steel

with and slide installed the levees topipes flap gates through
improve the circulation of water by tidal action.

The Annie Mason Island proposed facility will include a
diesel pump in addition to the pipe and gates. It has been deter-
mined that the proposed facilities will not cause any significant
environmental effect in these areas and, therefore, need not be
discussed in the EIR.

Description Projectof Facilities

Project facilities are described in Chapter 5.

Environmental Settinq

Suisun Marsh is south of Fairfield, in southern Solano
County (Figure A, page 3). One of the largest, contiguous
brackish water marshes in the United States, it comprises over
I0 percent of the remaining natural wetland in California. About
30,000 acres are sloughs and small bays; about 50,000 acres are
leveed, managed wetlands; and about 5,500 acres are tidal marsh.
The project and its service area encompass about 45,000 acres, or
about 90 percent of the managed wetlands.

The 85,500 acres of tidal marsh, managed wetlands,
seasonal marshes, channels, bays and mudflats, fallow uplands,
grain fields, and heavily vegetated levees in and adjacent to the
project area provide habitat for an abundance of fish and
wildlife. About 45 species of fish, 230 species of birds,
45 species of mammals, I0 species of reptiles, and 5 species of
amphibians have been observed in the Marsh. The salt marsh
harvest mouse, California black rail, and California clapper rail
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are rare or endangered. In addition, the Peregrine falcon, bald
eagle, and Aleutian Canada goose, also endangered, occasionally
visit the Marsh.

The Marsh’s extensive system of waterways provides
habitat for a wide variety of game and nongame fish. Catfish,
especially white catfish, support a major sport fishery. White
and green sturgeon are common. Chinook salmon and steelhead trout
use Montezuma Slough as a migration route to and from upstream
spawning grounds. Native minnows and carp are abundant in the
dead-end sloughs. The Marsh is a major nursery area for
young-of-the-year striped bass. Threadfin shad are common and
provide food for striped bass and other predatory species.

The Marsh is a major wintering ground for waterfowl in
the Pacific Flyway. Desirable food plants and aquatic habitat
attract about a million ducks to the Marsh in the fall of years
with normal rainfall. During years of drought, the area becomes
particularly important to waterfowl because of its large expanse
of flooded wetlands and the scarcity of such habitat elsewhere.
Early in the fall and in drought years, the Marsh may provide
habitat for up to 28 percent of California’s wintering duck popu-
lation. This percentage drops substantially by late fall and
early winter.

The Suisun Marsh is primarily used for wildlife areas
that provide recreational opportunities. The Marsh is one of the
best known duck hunting areas in California. Rabbit and pheasant
hunting, fishing, dog training, bird watching, boating,
photography, sightseeing, and nature study are also popular. The
Marsh supports an estimated 150,000 days of recreation use
annually.

DFG owns 12,600 acres in the Marsh, including
10,500 acres on Joice and Grizzly islands, which it manages as
wildlife areas. About 38,600 acres are privately owned and have
no public access. Most of these private lands are managed by
hunting clubs as waterfowl habitat.

The primary objective of regional and local planning
is to preserve the natural and managed wetland use of the Marsh
and agricultural use of adjacent upland areas. Solano County has
designated the tidelands, managed wetlands, and water areas of the
Marsh for fish and wildlife production, water recreation, and
mineral extraction (natural gas). BCDC has designated the leveed
marshlands as managed wetlands and the Grizzly and Joice Island
Wildlife Areas as recreation and wildlife areas.

More information about the Suisun Marsh environmental
setting may be found in the "Draft EIR, Peripheral Canal Project"
(Department of Water Resources, 1974) and in "Suisun Marsh Study"
(USDA Soil Conservation Service, 1975).
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General Environmental Effects of Proposed Actions

This section discusses effects that construction and
operation of the facilities would have on various aspects of marsh
environment, and it presents possible compensation measures for
impacts that may be adverse. Effects of a general nature are
discussed here. General effects are those not closely or exclu-
sively related to a specific facility. More specific effects of
each facility are examined in a later section.

Endangered Species (50 402) requiresThe Act CFR Part
Federal agencies to ensure that their activities do not jeopardize
the continued existence of a species covered by the Act. Sec-
tion 7 of the Act requires consultation with the appropriate wild-
life agency when a Federal action may impact a listed species.

A biological assessment has been prepared by the DFG for
USBR to address the impacts on both the salt marsh harvest mouse
and California clapper rail (see Appendix D). The assessment by
U. S. Fish and Wildlife Service (USFWS) has been completed, and
the Section 7 determination has been prepared (see Appendix E).

Construction

Construction work would have little environmental
impact. Work would mainly be confined to areas the finished
facilities would occupy. Other affected areas would be restored
to preproject conditions. Roads damaged by heavy equipment would
be rebuilt to preproject condition. Roads requiring relocation
due to construction would be built to county specifications.
Staging areas used for temporary storage of materials and equip-
ment, located either outside the Marsh or on marshlands already
modified for vehicular use, would be returned to their preproject
state.

Operation of equipment and increased vehicular traffic
would raise levels of dust and exhaust fumes in the immediate
area during construction. Noise levels, which would also be
higher than usual, would be below harmful levels. If dust became
a problem, water would be applied by trucks according to contract
specifications.

Because the various facilities would be far apart and
would not be built simultaneously, construction impacts at any one
time would be relatively minor.

Construction Stagin9

The Montezuma Slough Control Structure would be the
first component of the plan to be constructed. Its operation is
essential to the effectiveness of all other components of the
plan, and would also result in the greatest improvement in water
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quality. It would be an expensive feature, but its construction
will yield more than three-fourths of the needed improvement in
water quality. The decision to stage construction of facilities
will not delay construction of the Montezuma Slough Control
Structure or postpone the time when the Marsh will realize its
benefits. The possible sources of delay in construction of the
Montezuma Slough Control Structure are challenges to the adequacy
of the EIR, and review and acceptance by the SWRCB of the Plan of
Protection, its EIR, and its proposed water quality standards.
Construction could also be delayed by difficulties in obtaining
the required permits. These potential delays are common to all
staging options. The options for staging the construction of the
remaining facilities and the impacts of these options are listed
below:

I. Proceed with design and construction of all facilities as
rapidly as personnel and funds permit. There would be no
test period after construction of a facility to compare
the operation of the facility with model predictions.
The need for and design of subsequent units could not be
verified. If a particular facility were later found to
have not been needed, the Marsh would have been subjected
to unnecessary disruption and adverse impacts. If a
constructed facility were determined to be of improper
size or design, a second construction project would be
required, with its attendent disruption and adverse
impacts on the Marsh. This option would also result in
compression of design and construction schedules. The
advantage of this option is that the Marsh would more
quickly realize the incremental benefits of the Plan of
Protection beyond the substantial benefit provided by the
Montezuma Slough Control Structure. The entire plan
could be implemented more rapidly but the need for
specific facilities would have to be evaluated after the
fact.

2. Test the water quality resulting from operation of the
Montezuma Slough Control Structure for a 2-or 3-year
period. If the next unit, now assumed to be Boynton-
Cordelia Ditch were shown to be needed to meet water
quality standards, it would then be constructed. There
would be a similar test period before constructing each
subsequent unit. In all cases a facility would be
constructed only if needed to achieve water quality
standards. The disadvantage of this proposal is that if
an adequate time were allowed after the test period for
incorporating the results into design, full implementa-
tion of the Plan of Protection would be delayed
considerably. The advantages of this option are that it
appears to assure that only the facilities needed to
achieve the water quality standards are constructed and
there is some assurance that those facilities will be of
the correct size and design.
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3. Test the water quality resulting from operation of the
Montezuma Slough Control Structure for a 2- or 3-year
period to determine whether Boynton-Cordelia Ditch,
Cordelia-Goodyear Ditch, and Grizzly Island Distribution
System were needed to meet applicable water quality
standards. If these facilities were needed,
Boynton-Cordelia Ditch would be completed by a specified
time (estimated to be five years) from the date o£
completion of the Montezuma ~Slough Control Structure.
Cordelia-Goodyear Ditch would be completed one year
later, and Grizzly Island Distribution System would be
completed two years later. The need for Potrero Hills
Ditch would be evaluated in a second test period. If
needed, Potrero Hills Ditch would be constructed by the
fifth year after completion of the Cordelia-Goodyear
Ditch. In all cases, a facility would be constructed
only if needed to achieve water quality standards. A
disadvantage of this option would be some compression of
design and construction schedules. It is presumed that
when the control structure was tested, the need for a
proper design of Boynton-Cordelia Ditch, Cordelia-
Goodyear Ditch, and Grizzly Island Oistribution System
could be ascertained. If this assumption is incorrect,
Cordelia-Goodyear Ditch may not be sized and designed
properly. The advantage of this option is potentially
less delay before full implementation of the Plan of
Protection than with the second option.

4. Defer further construction of any of the Overall
Facilities until assured of USBR participation in
implementing the Plan of Protection. The disadvantages
of this option are delays in achieving full mitigation
for SWP impacts on the Marsh because of lack of USBR
participation. This does not appear to be equitable to
the Marsh. The advantage of this option is that it more
nearly assures equity to State Water Project contractors,
because their investment in the Marsh would be limited
until USBR became a full participant. DWR anticipates
that SWRCB may resist this option.

Selection of an option could depend on the outcome of
negotiations among DWR, DFG, and SRCD for a contract relating to
the Plan of Protection and actions by SWRCB and/or other
permitting agencies. For purposes of preparing the implementation
schedule and the remainder of this report, Option 3 or a variation
of it is presumed to be the most likely to be selected.

Regardless of the construction staging option selected,
DWR believes that its contribution toward implementing the Plan of
Protection should be limited to that necessary to mitigate SWP
impacts on the Marsh -- estimated to be 50 percent of the total
cost of the Plan of Protection. A greater contribution by E~R
would improperly require State Water Project contractors to fund
mitigation of impacts unrelated to the SWP. Proceeding with
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facilities beyond DWR’s share is assumed to occur only if USBR
participation in implementing the Plan of Protection has been
secured. If the control structure achieves greater water quality
improvement than is predicted by the model, one or more other
features of the plan may not be needed.

If Potrero Hills Ditch is not needed, there will be some
changes in the overall impacts of the project. Because they are
deadend, Luco Slough and Hill slough are now subject to times o~
nearly stagnant water, resulting in low dissolved oxygen levels.
Deletion of the Potrero Hills Ditch will allow the low dissolved
oxygen conditions to continue. Eliminating Potre~o Hills Ditch
will also result in greater westward flow through Montezuma slough
west of its confluence with Nurse Slough. The net direction of
flow through Hunter’s Cut would not be altered. If Cordelia-
Goodyear Ditch and the Goodyear Slough Control Structure are not
needed, the impacts of the other marsh facilities should not be
altered. If the control structure works better than the
conservative prediction, of the mathematical model, one or more
other features of the plan may not be needed. The feature least
likely to be constructed is the Potrero Hills Ditch. This ditch
would cost more than other features of the plan, but would produce
only marginal improvements in water quality. The mitigation plan
will reflect the staged nature of the project and the fact that
some facilities may not be required after testing is completed.
Therefore, some of the wetland compensation acreage may not be
needed.

Land--
About 1,081 acres would be disturbed or changed by the

total project. Of this, up to 540 acres would be wetland habitat
and up to 541 acres would be upland habitat consisting mainly of
dry farm or pasture land. The project would establish or reestab-
lish up to 103 acres of wetlands and 445 acres of upland habitat,
mainly along levees. About 6 acres of the upland habitat would
become maintenance roads, and an undetermined area of fringe
marshes would be created along the margins of newly constructed
waterways. Therefore, up to 437 acres of wetland habitat would be
converted to upland vegetation and water surface, and 96 acres of
upland vegetation would be converted to water surface.

The proposed project would provide a firm supply of
quality water to about 45,000 acres of managed marshlands,
allowing continuity of the existing land use for brackish wetland
wildlife habitat. This would conform with Solano County and BCDC
objectives.
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Water Resources

Because the project would change only diversion points,
and not the quantity of water diverted, the facilities would not
have a significant impact on the quantity of water consumed within
the Marsh. When the Montezuma Slough Control Structure is
operating, however, and when project releases are being made to
sustain Delta outflow, about 20 percent of the water tidally
pumped into the Marsh would have to be replaced by releases from
upstream reservoirs to meet SWRCB salinity standards in the
vicinity of Montezuma Slough.

Water Quality,

Figures 17 and 18 (Chapter 5) illustrate how salinities
within marsh channels can be improved with the use of management
facilities critically at the 2020 level ofduring a dry year year
development.

Without the facilities, salinity in marsh channels
during a critical or dry year, under expected year 2020 condi-
tions, would generally be i00 percent higher than the post-1984
Decision 1485 standard for February and March and 40 percent
higher than the standard for April and May. With the facilities,
channel salinity could be reduced to the standard, or to a lower
level. The operating schedule, Table 8 (Chapter 5), indicates
that the facilities would be flexible enough in most toyears
adjust salinity in the channels to be better than the standard if
desirable. If at those time it becomes necessary to operate the
facilities all the time, this flexibility will be lost.

A contract is being negotiated among Department of
Water Resources, Department of Fish and Game, and Suisun Resource
Conservation District that will identify the responsibilities of
the parties with respect to the planning, design, operation, and
maintenance of the completed marsh facilities to mitigate for the
impact of the State Water Project on the marsh environment. The
agreement will include provisions for the Marsh to take
deficiencies in water quality during some dry or critical years.

In the event two or more dry or critical years occur in
a row, with upstream storage at a low level, DWR may be permitted
under the terms of the proposed contract to declare deficiency
periods when necessary. During such deficiency periods, relaxed
water quality standards are proposed. The standards proposed are
described in Chapter 5. Operation studies were made to evaluate
the impacts of the proposed relaxed standards.

All studies were run for a 57-year period -- 1922
through 1978 -- and year 2000 level of development. Assumptions
of facilities, operations, and depletions above the Delta were
constant for all studies. Delta Overland Facilities were assumed
in and operating to eliminate consideration of the western Delta
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I
agricultural standards, in channel water quality control. All
other Decision 1485 agricultural, municipal and industrial, and
fish standards were presumed to be met. The four major studies
are described below:

Study ~I: The interim Marsh standards and not the post-1984
in Decision 1485 were presumed to be in effect. A through-
Delta transfer facility was presumed to be operating. This
assumption eliminated the possibility of carriage water
masking the impacts of the Marsh standards on required
outflow. Only the Initial Facilities of the Suisun Marsh
Plan of Protection were assumed to be operating.

Study 2: All the Study I assumptions were retained except
those for Marsh facilities and Marsh water quality standards.
Montezuma Slough Control Structure, Boynton-Cordelia Ditch,
and Cordelia-Goodyear Ditch were assumed to be operating.
The facilities were assumed to be operated to meet the
post-1984 Decision 1485 standards.

Study 3: All the Study 2 assumptions were retained except
the facilities were assumed to be operated to meet the
post-1984 Decision 1485 standards, including relaxations to
be proposed in some dry and critical years (described in
Chapter 3).

Study 4: The Study 4 assumptions were identical to those for
Study 3 except that no through-Delta facility was assumed.

These studies were compared to determine the incremental
impacts upon the firm yield of the project. Firm yield is the
maximum agricultural, municipal and industrial water deliveries
which can be achieved each year without imposing more than a
50 percent agricultural deficiency in any one year or a 100 per-
cent agricultural deficiency in any seven years.

A comparison of Study I and 2 demonstrated that if the
post-1984 standards take effect, the potential firm yield of the
projects will decrease almost 500,000 acre-feet from that possible
with the current (interim) standards in effect.

A comparison of Study I and 3 demonstrated that it would
cost the CVP and SWP about 30,000 acre-feet more of firm yield to
meet the post-1984 Decision 1485 standards with the relaxations
proposed in this Plan than it would to meet the interim Marsh
standards.

Although meeting post-1984 Marsh standards with the
deficiency relaxation will require about 30,000 acre-feet more
outflow than the standards now in effect, they do represent a
considerably smaller impact on firm yield than would have been
required to meet the proposed post-1984 standards without the
proposed relaxation in some dry and critical years. The impact of
the proposed standards on yield of the projects is not expected to
be significant.

I
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The percentage of time that the proposed standards would
control minimum Delta outflows for the purpose of operating the
projects was determined from Study 3 (with a through-Delta
facility) and Study 4 (no through-Delta facility). These
percentages are:

Oct. NO___~V. Dec. Ja___qn. Feb. March April May Average

Study 3 32    49    39    33    26     35     47    37     37

Study 4    7     5     7    23    18     28     30    37     19

A month-by-month comparison of Delta outflow predicted
in Study I and Study 3 during the critical period made to was
determine if any shift in the distribution of outflows within the
year would occur by meeting the proposed standards rather than the
existing (interim) standards.

A slight shift in the distribution of outflow within the
year was detected. Less water was provided in the fall and more
in the spring. This shift is anticipated to be a slight general
benefit to the Marsh, including those areas not served by the
Plan of Protection. The fresher water in the spring should be
slightly more favorable for seed production of waterfowl food
plants and could have a small beneficial effect for the distribu-
tion of juvenile striped bass in the lower estuary. It is not
likely to have any impact on the migratory habits of adult striped
bass. No impact is expected on the occurrence of flushing flows
in San Francisco Bay. Because the change in outflow from that
currently required is a slight increase and the shift in pattern
is small, it is believed that the impacts of the proposed
standards on outflow will not be significant.

The proposed deficiency year standards are designed to
provide the quality of water necessary to keep the important
waterfowl food plants alive. Because of the naturally occurring
salinity gradient in the Marsh, providing this quality water to
the most salinity susceptible areas will result in better than
minimal quality water in some other areas. A Marsh model run was
made to assess the estimated impact of the proposed deficiency
standard on Alkali Bulrush in the Marsh. Present Decision 1485
standards are set to provide 90 percent production and 60 percent
germination. The model run indicated that meeting the deficiency
criteria would reduce production and germination below expected
Decision 1485 levels in approximately one-third of the Marsh.
Model runs showed that approximately 9,500 acres, or 17 percent,
of the Marsh would experience 62 percent seed production and
44 percent seed germination. An additional 17 percent of the
Marsh, or approximately 9,500 acres, would receive salinities
resulting in 23 percent seed production and 16 percent seed
germination. However, in spite of these reduced levels of
production of germination, salinities are not expected to be high
enough to result in Alkali Bulrush tuber mortality.
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It is appropriate to assess not only the maximum
possible impact of the deficiency standards but the frequency with
which these impacts may occur. Of the 684 months in the 57-year
study period, 80 months met the criteria for application of the
deficiency standards. However, the operations studies predict
that sufficient outflow would be present at Collinsville to pro-
vide the Marsh with better than the minimum water quality allowed
under the deficiency standards in a significant percentage of the
months, as listed below:

Oct. No____~v. Dec. Jan. Feb. March April May Average

Study 3    0      0    21     57     17      17      33    33      21

Study 4 71    79    86    93 100     67     33    33     75

In months when the proposed deficiency standards could
be applied, the Marsh would receive better than the minimum water
quality allowed in 75 percent of the months prior to construction
of a through-Delta facility and in 21 percent of the months after
a through-Delta facility is constructed. Much of the improvement
above the minimum occurs in February through May, which is the
critical period for waterfowl food production.

The project would improve circulation of water within
existing marsh channels. Increases in eutrophication or other
deterioration in the water quality should not occur even during a
critical or dry year.

Water quality in the Marsh has always varied consider-
ably from year to year. The Marsh facilities will enhance the
stability of the water quality within the desirable range. This
should be of benefit to the alkali bullrush, the key waterfowl
food plant.

The Overall Facilities will mitigate the impacts of the
proposed deficiency year relaxations as follows.

The Marsh facilities will move quality water from the
Sacramento River at Collinsville throughout the Marsh much faster
than would be achieved by the natural movement of water from
Grizzly Bay. The quality of water at Collinsville is also of
higher quality than that at Grizzly Bay. The possible modifica-
tions of the existing facilities in areas with managed wetlands
and the improvements of their operational procedures for flooding
and draining, in conjunction with the better quality water, will
help the managed wetland recover more quickly from a deficiency
period.

In non-deficiency periods, facility operation can be
modified to provide channel water salinities in the Marsh that are
significantly better than the Decision 1485 requirements at times
when upstream water releases, exports, and fish would not be
adversely affected. These improved salinities could help offset



salt buildup incurred during deficiency periods. Monthly Delta
outflows predicted in Studies 3 and 4 were reviewed to determine
the percentage of the time over the 50-year study when the quality
served to the Marsh could be better than post-1984 Decision 1485
standards. These percentages are:

Oct. NOV. Dec. Jan. Feb. March April May Total

Study 3 65    51    61    65    74     65     49    61    62

Study 4    93     86     93     70     74      67      67     60     76

These studies demonstrate the potential for significant
enhancement of the Marsh to better than post-1984 Decision 1485
standards in 76 percent of all months until a through-Delta
facility is constructed. After construction of a through-Delta
facility, the potential for providing the Marsh with better than
post-1984 Decision 1485 standards exists in 62 percent of the
months.

Recreation

Fishing opportunities would increase overall with the
increase in waterways and with provision of public recreation
facilities. Existing recreation facilities, such as duck clubs,
would be somewhat impacted in the project areas, because a small
fraction of land now used for duck hunting would be used for
project facilities. The overall success of duck hunting would
probably be maintained at its present level; if the Marsh were
allowed to become saline, would decrease.success

The tidal southern tips of Grizzly Island and Joice
Island, which consist of 550 acres, are not leveed and, therefore,
will not be fully protected by the Plan. The species of
vegetation growing there are expected to change, and this could
reduce existing recreation potential. It may provide good habitat
for the salt marsh harvest mouse.

Fish

Resident fish habitat would increase by up to 533 acres
of new water bodies within the Marsh.

The redistribution of water within marsh channels would
affect aquatic resources in four major ways: changes in salini-
ties, changes in water velocities, changes or delays in migration,
and diversion of fish into interior sloughs and ponded areas.

Suisun Marsh supports a diverse assemblage of fish and
invertebrate species. Changes in salinity caused by wide fluctua-
tions in freshwater flow throughout the year and between years
creates an ever-changing environment, affecting the abundance and
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distribution of aquatic populations. Many species spend only a
part of the year or a portion of their life cycle in the Marsh.
Others move within the Marsh in response to their environmental
requirements. The selected plan will establish an environment
that will favor euryhaline and freshwater species over those that
require more saline water. Because the plan is designed to main-
tain water quality at about the present level, no major species
changes are anticipated.

Predictions concerning the effect of the selected plan
on individual species are difficult because of interactions among
species or environmental factors not controlled within the Marsh.
As an illustration, a reduction in salinity may enhance the Marsh
as striped bass habitat. However, if changes in water flow
patterns adversely affect Neomysis populations, the major food of
young striped bass, the overall effect on bass may be detrimental.
Likewise, if some factor outside the Marsh controls striped bass
abundance, such as conditions in the spawning areas, improving
salinities within the Marsh may not benefit the overall bass
population.

Analysis of striped bass data collected in marsh chan-
nels indicates that populations are higher in years with moderate
or high Delta outflow. To the extent that the proposed plan will
maintain salinity conditions comparable to those existing under
moderate and high Delta outflows, the plan should not have a
detrimental effect on striped bass abundance in the Marsh.
Young-of-the-year bass abundance in the Marsh, however, depends on
overall abundance in the estuary, which is affected by outflow and
diversions in late spring and summer, by dispersion of fish into
all available habitat, and by other factors not now understood.
Therefore, bass abundance in the Marsh may be low in a dry year,
even with improved water quality provided by the plan.

with present flow conditions, water velocities in marsh
channels influence the abundance and distribution of fish and
fish food organisms. The selected plan would ’alter the velocity
and direction of flow in marsh channels, particularly Montezuma
Slough. Velocities with and without the selected plan have been
computed using a mathematical model of the Marsh developed by
Hugo B. Fischer, Inc. For this analysis, freshwater outflow from
the Sacramento and San Joaquin rivers was considered critically
low, making the flow in Montezuma Slough 300 cubic feet per second
in a west to east direction without the plan and 2,100 cubic feet
per second in an east to west direction with the plan. This would
be the most drastic change in channel velocities.

In the model, the marsh channels are represented by a
41-segment network without facilities of the plan and a 56-segment
network with facilities of the plan. Net velocities in segments
have been computed with and without the plan. The selected plan
is predicted to increase the net velocity in most marsh channels.
Velocities, however, are still fairly low, and no significant
effect on aquatic resources is expected. The possible exception
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is in the eastern portion of Montezuma Slough, where net
velocities approach or exceed those found limiting for Neomysis.
Their populations, therefore, could be transported westward in
Montezuma Slough, with a corresponding reduction in fish in
eastern Montezuma Slough that depend heavily on Neomysis for food,
notably juvenile striped bass. Phytoplankton populations may be
reduced somewhat due to shorter residence times; however, levels
are normally low during the months the facilities will be in
operation, which should minimize significant effects.

Studies have not identified any significant impacts on
Neom~sis shrimp within Suisun waterways as a result of the Plan of
Protection (Alan Baracco, DFG, October 1980, and attached updated
memorandum of August 8, 1983, see Appendix F).

Anadromous fish passing through the Marsh will be
affected by the selected plan at several locations. At certain
times of some movement of chinook salmon, steelheadyears trout,
American shad, sturgeon, and striped bass in Montezuma Slough will
be delayed for about half of each tidal cycle (when the gates are
closed during the outgoing tide), at the Montezuma Slough control
structure when it is in operation as a tidal pump. Although such
delays will probably not significantly affect migration of adults,
they could affect the downstream migration of juvenile fish by
increasing predation near the structure. The magnitude of any
increase in predation is difficult to predict, but it could be
significant during peaks in juvenile outmigration if large numbers
of predators (such as adult striped bass) build up near the
control structure.

This concern for losses to migrating salmon and
steelhead is based on experience DFG gained in other areas, such
as the Fish Facilities .at Clifton Court. Should fish monitoring
outlined in the Memorandum of Understanding between DWR and DFG
indicate a problem, solutions will be implemented. In any event,
DWR believes that screening the intakes of the Roaring River and
Grizzly Island units, thereby preventing present unscreened
diversions of water from sloughs, would more than make up any
expected losses to juvenile salmon and steelhead at the control
structure. The screens will prevent the juvenile fish from being
swept out of the channel with the diversions of water, as they are
now. As a result, the project is expected to benefit the survival
of young salmon and steelhead moving through the Marsh.

Migration of steelhead using streams adjacent to the
Marsh, especially Suisun Creek, could be delayed by changes in
waterflow patterns and by physical barriers.

At times, operation of project facilities would alter
the length and location of the interface between saline and brack-
ish water in the marsh channels. This effect, in itself, should
not significantly affect fish, but it would alter the characteris-
tics of some channels in terms of being a fish food source. The
change, beneficial or adverse, would probably not be significant.
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Flora

Construction of all of the facilities would affect up to
1,183 acres of marsh, upland vegetation, and existing waterways.
Up to 437 acres of seasonal and tidal marsh would be permanently
converted to upland vegetation and water surface. The loss of
marshland vegetation is the most serious effect and is considered
a significant environmental impact. Options for compensating for
this loss of wetlands are described in the "Unavoidable
Environmental Effects" portion of this chapter. The Suisun Marsh
Technical Committee proposed that up to 437 acres of land
throughout the Marsh be acquired by DFG for this compensation (see
Appendix L). At least 100 acres should be managed for the
specific habitat requirements of the salt marsh harvest mouse to
compensate for loss from construction of project facilities. The
loss of 541 acres of upland grass and cultivated land disturbed by
the project would be mitigated by planting grasses and shrubs on
the 445 acres of new levees.

Table 10 summarizes the total vegetation change expected
due to construction of the facilities -- Grizzly Island
Distribution System, Potrero Hills Ditch, Boynton-Cordelia Slough
Connection, and Cordelia-Goodyear Ditch.

Table 10

CHANGE IN HABITAT WITH MARSH FACILITIES
(In Acres)

Vegetatlon      Upland Vegetat|on         Water SurfaceWetland
Dis- Estab- Net      Dis- Estab- Net      Dis- Estab- Net

turbed llshed*~ turbed llshed* Chanqe turbed lished* Change

Montezuma Slough
~ntrol Structure                              55      35** -20       0.3    20.3 +20.3

Roaring River
Slough Unit         186     103     -83       66      99     +33      88     138     +50

Grizzly Island
Ditch Unit          172            -172      15l     137     -14             186    +186

Potrero Hills
Ditch              49            -49      71     38    -33      2     84    +82

Goodyear Slough
Unit                 86             -86       87      71     -16             102    +102

Boynton-Cordelia
Ditch                47             -47      111      65     -46      12     105     +93

TOTAL                    540      103    -437       541      445** -96     102.3 635.3 +533.3

* Established or reestablished.
**Includes 11 acres of road surface.
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The adopted mitigation plan is expected to ~eflect the
staged nature of the project and the fact that some facilities may
not be required after testing is completed. If this occurs, the
computation of wetland compensation acreage will need to be
revised.

The channel islands of Roe, Ryer, Freeman, Snag, and
Middle Ground are not fully covered by the Plan of Protection, and
would continue to be served from channels. During drier years,
increased salinity could result in a reduction of waterfowl food
plants. Appropriate compensation for the adverse effect of
Decision 1485 and diversions of the CVP, SWP, and others on the
channel islands has been determined to be 580 acres of land within

(see Appendices D,’ E, J, L). Options mitigatingthe Marsh and for
this impact are described in Chapter 4.

Narrow stands of tules, cattails, and submerged aquatic
plants would likely develop along the shallow ditch banks, but the
area these plants would cover cannot be estimated.

From July through September 1980, Stephen P. Rae, State
Plant Ecologist, DFG, periodically visited the area proposed for
ground disturbance. Based on his field surveys and review of file
information, he has not been able to document the existence of the
following plant species within the proposed areas of activity:

Aster chilensis var. lentus (Suisun aster)
Cicuta bolanderi (water hemlock)
Cirsium hydrophilum var. hydrophilum (Suisun thistle)
Cord~,lanthus mollis ssp. mollis (soft-haired bird’s beak)
Lasthenia conju@ens (Contra Costa gold fields)
Lathyrus jepsonii ssp. jepsonii (Delta tule pea)
Legenere limosa (Greene’s legenere)
Lilaeopsis masonii (Mudflat guill-plant)

These plant species are on the State or Federal lists of
rare, threatened, or endangered plants. The California Native
Plant Society includes these same plants on its list of special
concern (see Append ix K).

Wildlife

The major adverse impact of the project on wildlife
would be that associated with the permanent loss of up to
437 acres of seasonal and tidal marsh. Although this represents
less than one percent of the existing managed wetland, DFG
considers the loss significant. Possible compensation for this
loss is discussed in the "Unavoidable Adverse Environmental
Effects" portion of this chapter.

Temporary loss of upland habitat due to the project
would have a temporary negative impact on some local wildlife;
this impact would be offset by seeding the levees and allowing
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volunteer vegetation to take control. The net permanent loss of ~
up to 96 acres of upland habitat could have a small adverse impact
on some species, but since the project construction will be
staged, with at least two years of monitoring between each stage, ¯
and because facilities will be some distance apart, this impact
should be minimal.

The development of 533 acres of new water surface and             I
associated emergent and aquatic flora would benefit several
species of aquatic mammals and birds.

The aquatic barriers that would be created by the new            I
ditches are not expected to have a significant adverse impact on
wildlife. While it is true that construction of the facilities ~m
would create barriers to the free movement of land-dependent
animals, no adverse effects on animal communities are expected for
several reasons. First, no known migration trails cross the ditch
alignments, probably because the area is dominated by resident ¯
rather than migratory animals. Second, the ditches will not
represent a barrier to many animals, such as birds, swimming
mammals, and insects. Third, there are plans for road crossings ~
with fill approaches. The wide road shoulders will undoubtedly be
used as animal pathways.

Open channels have considerable wildlife value,                    I
especially when compared to grasslands or agricultural areas. The
edge effect and diversity of wildlife species that prefer water
areas and riparian channel banks far outweigh any adverse impacts         B
expected. Because the genetic exchange of plant life is carried
out mostly by the transfer of pollen and seeds (by birds, insects,
and the wind), the ditches will have no effect in this area of             ¯
concern.

The salt marsh harvest mouse (endangered) is known to            m
inhabit Suisun Marsh (Shellhammer, 1981; see Appendix H). The
permanent loss of seasonal and tidal marsh would have an adverse
impact on the mouse, because the largest portion of lands lost are
seasonal marsh or managed wetlands. While the reduction in i
wetland acreage could have an adverse effect on the salt marsh
harvest mouse, overall the project will preserve the habitat of
the mouse. Protecting the brackish nature of the Marsh will ¯
maintain the plant species that serve as the main habitat for the
mouse. Further, the levees along the new channels and around the
new ponds may provide valuable habitat for the mouse during the
fall and spring high tides, when the marshes are flooded. As a ~
result, the project is expected to have no overall adverse effect
on the salt marsh harvest mouse, and it may actually improve
conditions for the mouse,

i
The California black rail (rare), found in the Marsh in

the past (Manolis, 1977; see Appendix G), is usually in the                 I
immediate vicinity of tidal sloughs in the tidal marsh areas. It
has not been found in surveys done for this project. The project
will permanently affect a very small amount of tidal sloughs. The
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project could, in the long increase the potential black railrun,
habitat in Suisun Marsh, because all the new facilities for water
delivery would be tidally influenced. Plant growth along the new
ditch banks could be used for cover, and the tidal zone for
feeding, by the black rail.

The California clapper rail (endangered) was first
discovered at the Marsh in December 1978 (Harvey, 1980; see
Appendix I). From March 18 to August 17, 1979, Harvey censused
the clapper rails in the Marsh and estimated a population of about
25, found mainly along narrow tidal marsh fringes in the Cutoff
Slough area. Harvey’s findings represent virtually all that is
known about the clapper rail in the Marsh.

The impacts on black rail habitat and on the salt marsh
harvest mouse should be considered in light of the overall effect
of the proposed facilities on the Marsh; that is, the increase in
food production for waterfowl and the retention of the Marsh as a
brackish marsh, rather than a saltwater marsh. Also, the project
may benefit the salt marsh harvest mouse area in the long term,
because the upland vegetation on new levees could provide
important fall and spring habitat, when the managed wetlands are
normally flooded (see Appendix D).

A±r ~uai±t~r

Marsh will reduce airImproved management probably
pollution caused by present burning practices by some of the
landowners.

Scour and Sedimentation

The velocities created by the control structures and
channel modification would be well below scour velocities; thus
scour would not be a problem.

Sedimentation within marsh channels has always been a
problem that must be rectified periodically. DWR has considered
this in designing marsh facilities. If deposits eventually
accumulate to the point of interfering with operation of
facilities, drainage and removal must take place. The dredged
material will be disposed of in a manner acceptable to BCDC,
Solano County, and other regulatory agencies. The facilities with
higher velocities would not experience deposition.

Seepage

Available technical information on seepage through the
region’s levees is limited to areas east of the Marsh. No studies
or data relative to seepage in the project area could be found;
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however, based on engineering knowledge and experience with
similar conditions in nearby areas, the increase in water levels
in sloughs is expected to slightly increase seepage. This would
occur when water is being released from sloughs to flood adjacent
lands, and it would not cause a problem. When the adjacent ponds
are draining, the water surface in the slough would be maintained
at a lower level, and there would be no increased seepage. Any
slight increase in seepage rate is not expected to have an adverse
effect on vegetation, wildlife, or levee maintenance.

Navigation

Boat traffic in Montezuma Slough could be delayed near
the control structure during portions of those years when
maintaining Marsh water quality requires operation of the
structure. The gates, flashboard opening, and lock would be open
to traffic in all years from the end of May through September and
in those years when the water quality is sufficient that operation
of the structure is not required. When the structure gates are
open, no delay to navigation is expected.

The Goodyear Slough control structure would impose a
permanent barrier to boats. To minimize the impact, this struc-
ture has been placed upstream of Pierce Harbor and the Morrow
Island Farm boat docks; there are no docks in the remaining
3 miles of slough.

Esthetics

The proposed project would involve construction of
several miles of new levees and improvement of several miles of
existing levees. Material for these levees would be obtained by
draglining or dredging a channel. The barren slopes could cause a
short-term impact that would be mitigated by seeding the levee
areas with a mixture of upland grasses, herbs, and native shrubs
and allowing the native vegetation to take control.

A more lasting esthetic impact would result from con-
structing levees in previously unleveed areas. While the levees
would tend to break the natural transition between the aquatic
habitat of the sloughs and the wetland habitat of the Marsh, this
visual impact would be relatively minor. The Montezuma Slough
control structure gates, when open, would extend about 20 to
25 feet above the levee banks, presenting an esthetic impact in
the structure area. Suitable plantings will be made to screen the
structure to reduce this impact. The structure would, of course,
be quite visible from Montezuma Slough itself, and from some areas
of the Marsh not covered by the screen.
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Historical Archeological and Cultural Resources, ,

In April 1979, Dr. D. L. True of the University of
California, Davis, surveyed the proposed routes of Denverton
Channel, Potrero Hills Ditch, and the North Bay Aqueduct for
cultural resources. Dr. True’s surveys indicated that no
historical, archeological, or paleontological resources would be
affected by construction of the proposed facilities.

An archeological records search conducted in September
1982 for DWR by the Northwest Information Center (Department of
Anthropology, Sonoma State University, Rohnert Park) indicated
that no known archeological sites, National Register sites, or
California Historical Landmarks are within boundaries of any pro-
posed project location. All areas to be affected by the proposed
project are considered, however, to be archeologically sensitive,
due to the possibility of encountering buried prehistoric mater-
ials. Because of this, close attention will be landpaid during
disturbing activity for prehistoric site indicators such as obsid-
ian flakes, locally darkened midden soils, marine shell deposits,
bone, or human remains. Should such site indicators be found,
work in that vicinity will be halted, and a qualified archeologist
will be summoned for evaluation and recommendations for protection
and preservation of the resource.

Access

Most of the facilities would be on privately owned land.
Easements will be acquired to allow access for construction,
operation, and maintenance of facilities.

The project would not have a long-term impact on public
or private access to the Marsh from the facilities that intercept
certain public and private roads. Access in these cases would be
maintained by constructing bridges or inverted siphons. Public
road closures might be necessary for short periods during con-
struction. Short detours around work areas would be provided for
local traffic, and all means available would be used to minimize
disruptions.

~nergy

The tides would the of theprovide major part energy
needed for pumping in the project’s operations, but energy would
be required for operation of the gates and locks at the Montezuma
Slough control structure. The energy consumption of the Montezuma
Slough control structure during a season (September to the latter
part of May) will be 60,000 kWh during normal years and 71,000 kwh
during critical years.

A relatively small amount of fuel would be used in
construction. The Grizzly Island distribution system would be
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equipped with fish screens. If operation of the cleaning mecha-
nisms required outside energy, it would not exceed about 7,000 kWh
annually. A relatively small amount of fuel would be required
annually by the diesel pumps on Annie Mason Island. The managed
mitigation lands, depending on their location, could require a
relatively small amount of energy for pumping.

Utilities

Montezuma Slough control structure would require tapping
into existing power lines at the site. If motorized fish screen
cleaners are required at Grizzly Island distribution system
intake, a tap into the existing power lines at the site could be
made. The system would require the permanent relocation of
Pacific Gas and Electric Company (PGandE) power lines located
along the alignment. Temporary relocation of power lines, or
temporary disruption of electric service, may be required during
construction in the immediate area of power line crossings. DWR
will work with the affected utility company where permanent or
temporary relocations are required. Other facilities would
require temporary relocation of utility lines or temporary disrup-
tion of utility service during construction in the immediate area
of utility line crossings. Temporary relocation of utility lines
would be required to allow dredge access to several construction
sites.

Turbidity

During construction, turbidity would increase for a
short time in some of the sloughs, but operation of the facilities
would not cause turbidity.

Socioeconomic Factors

Annual operation and maintenance costs for 45,000 acres
of managed marsh wetlands would increase. Assembly Bill 2090,
which became law in October 1982, provides that State funds may be
obtained to reimburse club owners for 50 percent of the O&M costs
incurred in improving the wildlife habitat.

The project is not expected to have a significant
impact on population growth, housing, public services, or human
health.

Vectors

Mosquitos, common to all marshes, have evolved
tolerances to a wide variety of environmental conditions. They
all pass through larval and pupal stages in water. Mosquito
larvae survive most successfully in shallow, ponded water where
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natural predators do not have a favorable environment. Mats of
dense vegetation in shallow water also afford protective cover for
mosquito larvae. Mosquitos develop from egg to adult stage much
more rapidly in warm water. Under optimum conditions, they can
reach adult stage in 5 days; after this, they increase explosively
if not controlled.

Mosquito measures developed overabatement have been the
years in Suisun Marsh to prevent conditions conducive to mosquito
production during the warmer part of the year. In general, the
following measures apply to the leveed portions of the Marsh:

° No water levels are allowed to fluctuate after
April I.

° All ponds should be draining by June I, except
permanently flooded ponds that have stabilized,
circulating water.

° No flooding of ponds is allowed in the fall before
October I or more than three weeks prior to the duck
hunting season, except on limited areas selected by
the Solano County Mosquito Abatement District.

According to Dennis Beebe, Manager, Solano County Mos-
quito Abatement District, flooded saltgrass and pickleweed stands
provide the best mosquito habitat in the Marsh. The densest popu-
lations of mosquito larvae in the Marsh will probably be found in
these two cover types.

Mosquito fish are used extensively for control. These
small, top-feeding minnows tolerate brackish water and can survive
in very shallow water. They are found throughout the Marsh and
can be transplanted into new ponds, if necessary. While all small
fish, regardless of species, tend to eat mosquito larvae, mosquito
fish eat more.

The changes in waterways, ponds, and adjacent lands
resulting from this project should have no measurable effect on
the mosquito population or on the abatement programs.

Excavation, Spoil, and Fill

The project would involve excavation of to up
1,121,000 cubic yards of material. About half of this would be
used for construction of project facilities, and the remainder
would be used in other projects outside the Marsh or disposed of
in a manner acceptable to regulatory authorities.

The manner by which the remaining material will be dis-
posed of is undecided; method of disposal will be up to the
contractor, if feasible. In any case, the excess material will be
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disposed of in a manner acceptable to BCDC, Solano County, the
Corps of Engineers, and other agencies governing disposals.

The following methods of disposal have been
investigated. About half of the excess material might be needed
by the city of Fairfield; about a fourth of the excess might be
used for cover on landfills in the Potrero Hills area, or it could
be spread on grazing lands in the Marsh’s secondary management
zone. Other methods investigated include reinforcing the
waterside toe of Delta levees, filling flooded Delta islands to
create tidal marsh, reclaiming quarries in or near the Marsh,
land fill ing at the proposed Benecia Industrial Development, or
constructing holding pond levees at the Fairfield-Suisun sewer
plant. Where economically feasible, the dredged material could be
used for levee construction by the club owners and through SRCD,
if arrangements are made prior to construction. The material can
also be disposed of in the USCE disposal site off of Carquinez
Strait, which is now used for this purpose.

DWR believes there will be no significant effect on the
environment when dredge spoil is disposed of in a manner approved
by all relevant regulatory agencies. The same assumption is
reflected in the categorical exemption in the State CEQA
Guidelines, 14 Cal. Admin. Code, Section 15101, which exempts
maintenance dredging where spoil is disposed of in a manner
approved by all relevant regulatory agencies.

Construction of project facilities would require import-
ation of about 150,000 cubic yards of material from outside the
project area, mainly for road surfacing and base material. This
material would be obtained from an approved source, and it would
be transported and placed in a way that would minimize impacts on
the environment.

Effects of Individual Facilities

The specific effects each facility described in the Plan
of Protection would have on the marsh environment are outlined
below:

_Montezuma Slough Control Structure

This facility is described on page 80.

Land. The Montezuma Slough control structure would modify about--29 acres of pasture and would create about 20 acres of new water
surface and about 9 acres of levees for upland habitat. Access
to the control structure will be provided on both the east and the
west sides of Montezuma Slough. On the west side of Montezuma
Slough access will be over the existing levee road, which will be
improved for construction and maintenance usage. On the east side
of Montezuma Slough access will be over the existing traveled way
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from Collinsville Road to the east levee of the slough, then south
along the landside levee toe to the control structure. This
access will be improved for both construction and recreation
usages.

The area surrounding the existing roadway and the
proposed new roadway is in grassland and is used for occasional
grazing. It is protected from flooding by a levee along the east
bank of Montezuma Slough.

About I mile of the road is within theexisting
secondary zone of the Marsh, and the vegetation within the area to
be occupied by the widened roadway is mostly grasslands dominated
by introduced annual species, including wild oats, wild barley,
and rye grass.

About I mile of the proposed roadway will be over
pasture land in the primary Marsh zone. At times this pasture
land becomes quite wet, and the species of vegetation reflects
this condition, with some salt grass and other marsh species of
vegetation becoming part of the grassland vegetation.

About three quarters of a mile of the proposed roadway
will be above the 5.9 USGS contour.

The proposed road will require a total of 26 acres of
land, of which 3 acres is now in traveled way and the remaining
23 acres is in pasture. This land is a portion of the Southern
Pacific Land Company’s holdings in this area. Construction of the
proposed road will disturb some 20 acres of pasture land in the
primary Marsh zone, of which 15 acres is below the 5.0 USGS
contour line.

The selection of a material source for road construc-
tion, which has not yet been made, will partially determine the
nature of the impact on land in the area. The amount of fill used
for the access road will be the minimum amount required to provide
a roadway able to carry the heavy vehicles and construction equip-
ment needed to construct the control structure. The fill material
will be a mineral material from existing commercial borrow pits
near Highway 12, or from two low knolls in the southeast corner of
Section 21. Between 70,000 and 100,000 yards of material is
needed. The knolls would be excavated to elevation 0 or 5.0 USGS.
Both knolls are within the secondary Marsh zone and are within the
Collinsville water-related industrial area. The area is now in
grassland. The topsoil would be replaced and the area returned to
its present vegetation when the work is completed. A temporary
access road, about 0.7 mile, would be constructed from the knolls
to the new road and the material would be transported along the
existing roads to the construction site. Upon completion of the
hauling, the temporary roadway would be restored to its natural
condition and would be reseeded to native grasses. The use of
these knolls as a material source would save DWR an estimated
$500,000 over the cost of bringing material in from existing pits
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near Highway 12. In addition to these savings, the use of this
material source will have lower impacts on the surrounding area.
The levels of noise, emissions, and dust will be reduced. All
hauling will be on-site. The haul distance will be I to 2 miles
rather than 16 miles each way. Potential adverse impacts on
public roads, such as increased traffic and damage to pavement,
will be avoided.

The competing environmental factors will be assessed by
BCDC when it acts on DWR’s application to construct the control
structure.

Water Resources. When operating, the control structure would
modify the direction, magnitude, and velocity of flows in Monte-
zuma Slough. The present mean flow is 300 cubic feet per second
eastward. With the structure operating at maximum tidal pumping
capability, this would change to 2,100 cubic feet per second
westward. Velocities would change from the present average of
0.08 foot per second and a maximum of 1.3 feet per second
eastward, to an average of 0.41 foot per second and a maximum of
I. I feet per second westward.

During operation, the structure would not affect maximum
velocities in either direction at the western end of the slough;
at the eastern end, the maximum velocities eastward would be cut
by 50 percent and westward by 30 percent. The duration of west-
ward flows would be increased by about 40 percent.

The maximum projected velocities due to the structure
would be considerably less than those generated by floodflows in
the Sacramento River. The scour velocities for marsh channels are
estimated to be more than 2.8 feet per second. This is well above
the maximum velocities projected for Montezuma Slough with the
structure operating.

With the tide gate operating at maximum capacity, the
high tide water levels at the structure in Montezuma Slough would
be increased by no more than about 6 inches above levels observed
in the absence of the structure. This increase would diminish in
relation to distance from the control structure; there would be no
increase at Nurse Slough. The water levels with the structure
operating will be less than those observed in higher outflow
years. Operation of the structure would result in no modification
of the low tide stage; therefore, there would be no interference
with filling or draining of ponds in the structure area. The
average capacity of the control structure to tidally pump water
into Montezuma Slough from the Sacramento River would be
2,100 cubic feet per second. Under low flow conditions the water
pumped through the Montezuma Slough Control Structure would be
part of the salinity control outflow. It has been estimated that
about 20 percent of the water pumped by the structure would
require replacement when the Delta is under control (quantity of
water released from upstream storage appears to equal exports plus
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downstream and Delta needs) to maintain the Chipps Island water
quality standards.

The water table at the construction site has been found
to be relatively shallow, and pumping will be required to dewater
the construction site. This water will be pumped into Montezuma
Slough at the rate of 1,400 gallons per minute for a period of
20 months. The San Francisco Bay Regional Water Quality Control
Board has reviewed the constituents Of this water and the pumping
rate, and has determined that no adverse impact will occur.
Therefore, a NPDES permit will not be required for this
operation.

Water Quality. When in operation, the structure would not depress
the dissolved oxygen or increase the phytoplankton growth rate
within the eastern portion of the Marsh. There would be a signif-
icant reduction in salinity levels within the slough (Figures 16
and 17, Chapter 5). The interface between fresh water and salt
water would be relocated slightly eastward within the Sacramento
River and Suisun Bay reach, and relocated westward within Monte-
zuma Slough. This relocation would occur because of a change in
flow, both in the Sacramento River west of Collinsville and in
Montezuma Slough.

Using model runs, the percentage improvement in marsh
quality that would be attributable to the Montezuma Slough Control
Structure was assessed. The May salinities for each club, as
projected by the model, were multiplied the volume of waterby
required to flood the club. This yields a number that represents
the weight of saline material on each club. Summed across all
clubs, it represents the weight of water-borne salinity in the
Marsh. This process was followed for three model runs:

° With no facilities.
° With only the Montezuma Slough Control Structure.
° With all facilities.

Comparison of the runs indicates that operation of all
facilities will reduce the weight of water-borne salinity in the
Marsh by 8,800 units. With only the Montezuma Slough Control
Structure in operation, the reduction is 7,400 units, or
83 percent.

Recreation. When the control structure is in use, the boat lock
would be operated; with the gates open, the boat lock gates would
also be open, allowing craft free movement. With the control
structure closed, boats could be delayed up to 30 minutes, depend-
ing on traffic and on the end of the lock receiving traffic. This
delay would not restrict access to the remaining marsh waterways.
The U. S. Coast Guard has estimated that an average of about 50 tO
90 boats a day use Montezuma Slough, probably more in the summer
when the control structure normally would be open (with the flash-
boards removed and the boat lock open) and many less in winter,
when the control structure could be operating.
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Fishing success by boat anglers will increase, as well
as fishing from shore. A small picnic area with sanitation
facilities will be provided between the control structure and the
existing Montezuma Slough. A fish platform and boat mooring
facilities will be provided adjacent to the slough closure. On
the east side of the control structure, a parking area will be
provided with access to Collinsville Road. A fishing platform
will be provided on the new channel; to accommodate the handi-
capped, it will be adjacent to the parking area. Float lines and
other safety devices will be installed to protect the public
(Exhibit M).

Recreational activities at the control structure and
lands west of Montezuma Slough will be limited to fishing and to
recreation such as bird watching, photography, and hiking.
Hunting will not be permitted at the control structure, and public
hunting will not be permitted on the private hunting clubs west of
Montezuma Slough. If the lands east of the control structure and
Montezuma Slough are acquired as mitigation lands and developed as
a wildlife area, hunting could be permitted, (under the jurisdic-
tion of DFG), as well as birdwatching, photography, and hiking
during the non-hunting season. In this case, additional access
and parking facilities will be provided.

Because access to the facilities is across private
property, the necessary rights will have to be acquired if
recreation is to be provided. Traffic on the Collinsville road
will be increased by the ultimate use of the road as permanent
access for operation and maintenance of the structure, and
particularly as access to the recreation area.

Fish. Both anadromous and resident fish could concentrate near
the structure when it is closed. This could result in losses of
the smaller fish to predation. Under maximum operation, the
structure and boat lock would be open about 12 hours and closed
about 12 hours each day. When not needed, the gates, the
flashboard opening, and the lock would be open. Operation may be
required in most years, with the duration each year varying from
one day to nine months.

Vegetation. During operation, the 6-inch increase in high tide
water elevation at the structure would inundate a small amount of
terrestrial vegetation along the slough. This inundation would be
less than what normally occurs during high outflows or the higher
high tides. Construction of the control structure would disrupt
about 55 acres of vegetation, composed primarily of pasture land.

Wildlife. The tide gate would improve water quality for the
management of wetland wildlife habitat within the Marsh. The
55 acres disturbed by construction is not now flooded and is
normally used for pasture. Since the system would generate
24 acres of diverse vegetation along the levees and outside of the
new access road, there should be little impact on wildlife in the
area. What wildlife there may be in the area will be temporarily
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disturbed during road construction, but should return after its
completion. The road right-of-way will be fenced to keep
livestock out, but small animals will be able to cross the
completed embankment and roadway.

Grizzly Island Distribution System

This system of ditches is described on page 93.

Land. 6.2-mile Grizzly Island distribution system wouldThe
modify about 323 acres of land. The facility would create about
81 acres of channel water surface, 105 acres of ponded water
surface, and about 137 acres of levees for upland habitat.

Water Resources. A regulatory pond would be located near the
intake to reduce the size of the channel and maintain a relatively
constant supply. The pond would fill during high tide and be
drawn down during low tide.

The distribution would increase circulationsystem
within existing sloughs that are incorporated. The mean daily
flow requirement of the system would be 115 cubic feet per second,
with a mean velocity of about 0.18 foot per second. The mean
velocity would approximate the maximum velocity expected down-
stream of the pond.

The maximum intake capacity would be about 1,050 cubic
feet per second, which corresponds to a velocity of 0.7 foot per
second. Water within the regulatory pond would circulate natur-
ally from September through May, when the system supplies water to
the managed wetland areas. The rest of the year, the ditches
would be kept full and circulation would be maintained by
discharging a small amount of water into Grizzly Bay. Water
levels would be adjusted in the ditches where seepage occurs.

Water Quality,. Salinity levels of water supplied to the service
area of the system would be considerably lower than they are in
most years now.

Recreation. Fishing opportunities would be increased only with
the increased public access along the south side of the ditch,
where the ditch borders Van Sickle Road. Because the area
involved is private property, the necessary rights will have to be
acquired if this type of recreation is to be provided.

A recreation site may be provided adjacent to Grizzly
Island to the Bank will bepond, providing access pond. fishing
permitted, and non-motorized boat launching facilities and a
parking area will be provided. A picnic area, sanitary facilities
and trash receptacles will also be provided. Fishing facilities
to accommodate the handicapped will also be provided, adjacent to
the parking area. Float lines and other safety devices will be
installed to protect the public (Exhibit M).
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Fish. Resident fish habitat would increase with the increased
water areas with the regulatory pond plus the ditch. The intake
to the ditch would be screened. The most efficient and practical
engineering design would be used, with final design based on
experience gained in screening the Roaring River Slough intake.

Screening the intake will lessen the impact of the
diversion of juvenile anadromous fish into the system, since the
diversions it replaces are unscreened. Fish that pass through the
screens may survive and grow in the permanent water areas if water
quality is suitable year-round.

Vegetation. Construction activities for Grizzly Island distribu-
tion system would disrupt about 323 acres of existing vegetation,
172 acres of managed wetlands, and 151 acres of upland vegetation.
The upland vegetation is composed of 24 acres of cultivated grain
and pastureland and 127 acres of salt grass. The managed wetlands
consist of 88 acres of pickleweed and 84 acres of mixed marsh
plants. The mixed marsh vegetation is primarly alkali bulrush,
fat hen, tules, brass buttons, and annual herbs.

The project levees would be planted with grasses, mixed
herbs, and a variety of native shrubs. In two to five years, the
grasses seeded following construction are expected to be replaced
naturally by local upland plants. The newly established upland
vegetation will total about 137 acres.

The distribution system would establish about 186 acres
of new, permanently ponded area. The margins of the regulatory
pond would develop stands of emergent and aquatic vegetation. A
narrow band of tules and cattails would be allowed to invade the
ditch banks naturally, where submerged aquatic plants would also
become establ ished~.

Wildlife. Some 165 acres of the area that would be disturbed by
construction is not normally flooded. Since the system would
develop about 137 acres of higher quality upland habitat, there
should be no significant long-term adverse impact on wildlife.

The remaining 158 acres that would be affected by the
distribution system is seasonally flooded marsh. Although the
system would establish about 186 acres of new permanent water area
useful as feeding and nesting habitat for a variety of aquatic
mammals and birds, this would not offset the loss of seasonal
marsh. Species requiring seasonal marsh habitat would be
adversely affected.

The migration barrier that would be created by the
system is not expected to have a significant adverse impact on
marsh wildlife.

Intensive field surveys have verified that the salt
marsh harvest mouse inhabits the project area. These surveys have
failed to confirm the existance of the black rail in this area.

162

C--053778
C-053778



About 172 acres of potential mouse habitat would be impacted.
This impact is discussed in the Biological Assessment
(Appendix D).

Potrero Hills Ditch

This facility is described on page 93.

Land. Construction of the 3.5-mile Potrero Hills Ditch and the
approach and outlet channel improvements to Luco and Hill sloughs,
which total 13,900 feet in length, would modify 120 acres. The
ditch and channel improvements would convert about 71 acres of dry
farmland north of Potrero Hills, and about 49 acres of wetland
habitat to a permanently filled ditch, with adjoining marsh
fringes and upland habitat. The design would include at least
four crossings to accommodate vehicle and pedestrian traffic.

Water Resources. Potrero Hills Ditch would fill from the east on
the rising tide and drain to the west as the tide falls, con-
trolled by tide gates. The intake flow would be 340 cubicaverage
feet per second, or about 684 acre-feet per day. The average
channel velocity would be about 0.22 foot per second. The maximum
velocity would be slightly higher.

Water Qualit.y. Operation of Potrero Hills Ditch would improve
circulation zn Hill and Luco sloughs, both dead-end sloughs. The
dissolved oxygen level in these sloughs would increase.

Recreation. The only existing recreation is in the Hill and Luco
slough and it is limited to hunting at the private duckareas,
clubs and fishing on the sloughs. With construction of Potrero
Hills Ditch, a new recreational area will be available
(Exhibit M).

A parking area is proposed near Branscomb Road access
and the ditch, with a picnic area and sanitation facilities. This
site will be equipped with a fishing platform for the handicapped,
adjacent to the parking area. The ditch should attract
non-motorized fishing boats, for which launching areas will be
provided at the access points. A trail is proposed for the north
side of the ditch, for nature study and photography, between
Scalley and Branscomb roads.

Float lines and other safety devices will be installed
to protect the public. Recreation use should be high at this
site.

Fish. The ditch and slough channel improvements will add resident
~ habitat. The few anadromous fish that do stray into the
ditch will not be affected, because the ditch is a through passage
to Hill and Suisun sloughs.
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Vegetation. Construction activities for Potrero Hills ditch would ¯
disrupt about 120 acres of existing vegetation. This habitat is
composed of 71 acres of dry farmland and 49 acres of tidal marsh.
The existing marsh vegetation consists primarily of pickleweed, ¯
salt grass, and tule stands.

The project levees would be planted with grasses, mixed         ~
herbs, and a variety of native shrubs. In two to five years, the
grasses seeded following construction are expected to be replaced
naturally by local upland plants. The newly established upland

¯ vegetation will total about 38 acres.                                            I

The Potrero Hills Ditch will establish about 82 acres of
new ditch. A narrow band of tules and cattails would be allowed ¯
to invade the ditch banks naturally, where submerged aquatic
plants would also become established.

Wildlife. The temporary loss of 71 acres of grass uplands is not I
considered significantly detrimental to birds and mammals
inhabiting this area. Replacement of 38 acres with more diverse
upland habitat, to be planted after project completion, would ¯
partially offset the temporary adverse impacts. The increased
diversity in habitat resulting from a waterway in the upland area
should increase the diversity and abundance of wildlife.

I

The barrier created by the ditch should not result in
significant adverse impacts to wildlife.

The permanent loss of 49 acres of seasonal and tidal             ¯
marsh habitat would have a significant adverse impact on resident
and migrant marsh-dependent wildlife species. The adverse impact         ¯
to salt marsh harvest mice is described in the Biological Assess-
ment (Appendix D). The loss of tidal marshland could adversely
impact the black rail due to the loss of potential habitat.                I

The Potrero Hills Ditch is a water conveyance system
that will be subject to tidal action, with aquatic plant growth
along its perimeter and a tidal zone. The black rail could use ¯
this area to some extent as new habitat for cover and feeding.

Cordelia-Goodyear Ditch and                                                          I
Goodyear Slou@h Control Structure

These facilities are described on page 96.                         I

Land. The 2.8-mile Cordelia-Goodyear Ditch, 2.5-mile Morrow
Island distribution system, and 2,800-foot Goodyear Slough outfall ~
channel and structure would modify about 173 acres. About
102 acres of this would be converted to additional water surface,
including a 20-acre pond at the south end of Cordelia-Goodyear ¯
Ditch. Most of the Cordelia-Goodyear Ditch would be located at
the extreme western edge of the Marsh, parallel to Interstate
Highway 680. The ditch would partially isolate the land from the !
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highway’s frontage road. The Goodyear Slough control structure
will not require a significant amount of land.

Water Resources. The maximum design capacity of the Cordelia-
Goodyear Ditch is about 156 cubic feet second, andper Average
maximum velocities are 0.34 and 1.8 feet per second,
respectively.

Water Quality. Cordelia-Goodyear Ditch circulation would be
adequate to prevent eutrophication. The salinity level would
depend on the quality in Cordelia Slough. Operation of the ditch
would improve the salinity and dissolved oxygen levels within
Goodyear Slough, south of the Goodyear Slough control structure.

The Goodyear Slough control structure would be operated
when and to the extent needed to maintain adequate water quality
within Goodyear Slough.

Recreation. Private recreation facilities would be affected only
minimally by these facilities. There would be no increase in
public access to the area east of Cordelia-Goodyear Ditch, except
in the recreation development described below (Exhibit M).

The pond constructed on the south end of the Cordelia-
Goodyear Ditch will be improved for recreational use. Access to
the recreational area will be from Highway 680 frontage road to a
parking area. The recreation area will provide a picnic area and
sanitation facilities. Fishing platforms for the handicapped will
be provided adjacent to the parking area on adjacent waterways.
As this recreational area is within a duck hunting area, use may
be restricted to fishing during the off season.

Float lines and other safety devises will be installed
for the protection of the public. Recreational use should be high
at this site because it is near Fairfield and Suisun City to the
north and Benecia, Martinez, and Concord to the south.

Fish. Cordelia-Goodyear Ditch would provide increased fish
habitat. When closed, the Goodyear Slough control structure would
force migrating fish, wandering from Grizzly Bay through the
Goodyear Slough outfall and into Goodyear Slough, to pass through
the ditch. Since this route would not impede fish, the impact
would not be significant.

Vegetation. The Cordelia-Goodyear Ditch would affect about
88 acres of vegetation. About half of this area is uplands and
supports mixed grasses and herbs; the other half is seasonal
marshland and supports pickleweed, fat hen, brass buttons, and
alkali bulrush.

The ditch would provide 33 acres of new water surface.
Following construction, the planting of grasses and shrubs on the
new levees would result in about 50 acres of varied upland
habitat. A narrow band of tules and cattails would be allowed to
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invade the ditch banks naturally, where submerged aquatic plants
would also become established.

The Goodyear Slough control structure would have no
significant impact on flora.

Wildlife. The loss of 86 acres of marsh habitat, in itself, is
not expected to have a significant adverse impact on ~ost local
wildlife populations. The loss of upland habitat would be
mitigated by establishing grasses and low shrubs on the new
levees. The migration barrier to wildlife created by the .]itch is
not expected to result in a significant adverse impact. No
significant impact on wildlife is expected to result from
installing the control structure.

The impact on the salt marsh harvest mouse of
permanently converting 102 acres of marsh and upland habitat is
described in the Biological Assessment (Appendix D). The
permanent loss of a minimum of 10 acres of low-lying pickleweed at
the southern end of the Cordelia-Goodyear Ditch could adversely
affect potential black rail habitat.

The Cordelia-Goodyear Ditch is a water conveyance system
that will be subject to tidal action, with aquatic plant growth
along its perimeter and a tidal zone. Because the black rail is a
secretive bird, the noise from Highway 680 and Pierce Harbor could
eliminate this area from use as habitat.

Boynton-Cordelia Ditch

This facility is described on page 99.

Land. The Boynton-Cordelia Ditch would do two things:

° Supplement the natural inflow to Cordelia Slough with
treated waste water, with a connection to the Fairfield-
Suisun Treatment Plant discharge line.

° Tidally pump water from the western end of Boynton Slough
to Cordelia Slough, providing the treated waste water
dilution requirements.

The ditch would extend 3.5 miles through pasture land. The ditch
would modify the use of about 158 acres of land and would create
about 105 acres of new water surface. It would affect about
47 acres of tidal slough area. The ditch alignment would parallel
an existing road and the existing channel. The ditch would siphon
under Subeet Road and the upper end of Chadbourne Slough.

Water Resources. The Boynton-Cordelia Ditch would tidally convey
205 cubic feet per second of water from Boynton Slough to Cordelia
Slough. The tidally pumped water would provide the required dilu-
tion of treated waste water from the Fairfield treatment plant.
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Maximum velocity in the ditch would be 0.76 foot per second, and
the average velocities would be 0.23 foot per second. The total
quantity of water conveyed by the ditch would depend on treatment
plant discharge and other projected uses of treated waste water.
The capacity of the Fairfield treatment plant is expected to be
25 million gallons per day by 1985. The effluent, combined with
the tidally pumped flow from Boynton Slough, would be discharged
into Cordelia Slough and would have a minimum overall dilution
ratio of I to I during February and~March.

Flow from Green Valley Creek and Suisun Creek would
dilute the discharge in Cordelia Slough during winter and spring,
although such dilution would be slight during critically dry
years. The mixture of tidally pumped water and treated waste
water would be distributed through the western marsh area by tidal
dispersion and advective flows.

Water Quality. Boynton Slough would no longer be a dead-end
slough, and with the tidal pumping, circulation would increase,
along with the level of dissolved oxygen. Since the treatment
plant discharge would be channeled to Cordelia Slough, phytoplank-
ton and algae growth should remain the same, but there would be an
increase in nitrate, nitrogen, and phosphorus levels. A corres-
ponding decrease in nitrate, nitrogen, and phosphorus levels would
be expected in Boynton Slough, which now takes the treatment plant
discharge. The treated waste water should not depress dissolved
oxygen levels within Cordelia Slough, and salinity levels in the
upper reach of Cordelia Slough would be reduced.

Recreation. Private recreation facilities would be affected only
~inimai~y by these facilities. With easy vehicle access already
provided by Chadbourne Road, the new pond would provide additional
fishing opportunities. As all the lands in this area are private,
access rights along the new ditch to the pond would have to be
provided (Exhibit M).

The pond would be constructed to mix or blend the waters
from Boynton Slough with the treated waste water from the
Fairfield treatment plant. Access would be from Chadbourne Road
along the south levee of Boynton-Cordelia ditch to a parking lot.
Fishing platforms for the handicapped would be provided adjacent
to the parking area. Sanitation facilities would be provided.
Floating barricades, float lines, and other safety devices would
be provided to protect the public. As this recreational area is
within a private hunting area, use may be limited to fishing
during the off season.

Fish. Fish in Boynton Slough might be affected to a minor extent
y~learing of the channel. A screen over the treatment plant
pipe where it discharges into the ditch would prevent fish from
entering the discharge pipe.

Vegetation. Construction activities for the Boynton-Cordelia
Ditch’~n~Boynton Slough would disrupt about 158 acres composed of
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111 acres of pasture and upland grassland and 47 acres of salt
grass and pickleweed.

The project levees would be planted with grasses, mixed
herbs, and a variety of native shrubs. In two to five years the
grasses seeded following construction are expected to be replaced
naturally by local upland plants. The newly established upland
vegetation would total about 65 acres.

The Boynton-Cordelia Ditch would establish about
105 acres of new water surface area. A narrow band of tules and
cattails would be allowed to invade the ditch banks naturally,
where submerged aquatic plants would also become established.

Wildlife. With the ditch in place, the combination of undisturbed
upland habitat and surface water would benefit wildlife in the
area. The channel would not act as a significant migration
barrier to wildlife. The cover over the siphons would allow
wildlife to move across the ditch. The development of additional
water surface and diverse upland habitat on the project levees
would compensate for the upland habitat destroyed by construction.
About 2.3 miles of tidal slough would be adversely affected.

Boynton Slough channel improvement would be limited to
removal of bottom sediments and some channel vegetation, but not
adjacent vegetation. Spoil might be disposed of by thinly
spreading it in low pond areas in a manner that would ensure
establishment of vegetation, or by other methods acceptable to the
regulatory agencies.

The potential impact of this project feature on the salt
marsh harvest mouse is discussed in the Biological Assessment
(Appendix D). The permanent loss of about 32 acres of suitable
habitat, which would become water surface, is not expected to have
a significant adverse impact on the salt marsh harvest mouse. The
permanent loss of tidal marshland would, however, decrease poten-
tial black rail habitat.

The Boynton-Cordelia Ditch is a water conveyance system
that would be subject to tidal action, with aquatic plant growth
along its perimeter and a tidal zone. The black rail could use
this area to some extent as new habitat or cover and feeding.

Unavoidable Adverse Environmental Effgct~
and Compensation Measurgs

The Plan of Protection, as presented, is to mitigate the
effects of the CVP and SWP on the Suisun Marsh. Implementation
of the plan would have some unavoidable adverse environmental
effects, of which one is judged significant and several others
minor. The appropriate mitigation or compensation to minimize or
eliminate these effects will be implemented if feasible. DWR is
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obligated to examine possible mitigation measures for this loss of
wetlands to determine if any are feasible.

Aquatic Habitat

The selected or alternative plan will have several
adverse impacts on the fish of Suisun Marsh. The following
recommendations were made by DFG to minimize these impacts so that
significant reductions in fish populations can be averted.

° Provision should be made for effectively screening small
fish from entering the Roaring River Slough and Grizzly
Ditch distribution systems and, if necessary, the Morrow
Island ditch, pursuant to Fish and Game Code Section 6100.

° Adequate water circulation to maintain high dissolved
oxygen always provided permanentcontents should be in
water areas of the distribution system to protect fish
that enter or are produced in these areas.

° An operation schedule for the project should be developed
and approved to limit, to the extent possible, increases
in water velocities in Montezuma Slough. This would
entail tidally pumping less than the full project capacity
of 2,100 cubic feet per second at the Montezuma Slough
control structure when suitable soil salinities can be
maintained with less flow.

° Provisions should be made in the design and operation of
the Montezuma Slough control structure so that fish
migration is not impeded for extended periods.

° Provisions should be made in the design and operation of
all channel siphons so that fish migration is not impeded.
This can be accomplished by siphoning project channels
under natural channels, such as the Fairfield Wastewater
Conveyance Ditch being siphoned under Chadbourne Slough.

° Fish distribution and abundance and fish screen efficiency
should be studied after completion of the project;
corrective action should be taken if fish are adversely
affected by project operations.

Marsh and Upland Habitat

Cumulatively, construction of the many separate features
of the project would permanently convert 437 acres of marsh and
96 acres of upland habitat to water surface. An additional
11 acres of upland habitat would be converted to road surface.
The loss of marsh habitat is the most serious of these effects,
especially because it would adversely affect the endangered salt
marsh harvest mouse and potential habitat of the rare black rail
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D). This conversion of marsh habitat would be the(see Appendix
one significant environmental effect of the project.

The temporary losses of habitat during construction of
the individual parts of the plan of protection would not be
cumulatively significant. The disturbances to habitat would be
isolated in location and in time. Only a small part of the
overall disturbance would occur at one time. Due to the expected
staging of construction of the facilities, an area disturbed
during construction of one facility would have time to recover
before another area was disturbed.

During construction of facilities, efforts will be made
to minimize any losses to the mouse. Traps will be set in
potential mouse habitat to remove mice, if they exist, that could
be destroyed by construction activity. These mice may be moved to
other suitable habitat, including recently developed habitat
capable of supporting mice but not now doing so. Trapping should
also take place early in the season to reduce impacts on breeding
mice or mice with litters. Construction crews and equipment will
work as closely as possible, within the limits and alignments of
the project, to reduce disturbance to the rail and mouse.

The loss of upland habitat is secondary in importance
because new levees built would be seeded with plants that would
provide upland habitat equal to, or better than, what exists. In
the long term, the project may benefit the salt marsh harvest
mouse by creating habitat it can use in the fall and spring, when
the managed wetlands are normally flooded. The black rail
habitat however, would not be enhanced to the same extent.

One proposal to mitigate the loss of marsh and upland
habitat due to the project is that compensating marsh and upland
habitat be established elsewhere. The Suisun Marsh Technical
Committee developed a mitigation concept based in part on the
point-scale habitat evaluation procedure used by DFG and the USFWS
(Appendix L).

The Technical Committee recommended that land be
acquired in the Marsh and developed as managed wetlands to replace
that impacted by project construction. The land proposed to be
acquired is presently marginal or poorly managed wetland, grass-
lands, or lower elevation high ground.

Approximately one-fourth of the potential wetlands
impacted by project construction is salt marsh harvest mouse
habitat. The Technical Committee recommended that replacement
wetlands for mouse habitat lost be managed as the preferred
habitat for the salt marsh harvest mouse.

Poorly managed or marginal wetlands or low-lying lands
presently used for agriculture or as grasslands would be acquired
and converted to managed wetlands. Some of the lands proposed for
acquisition are located near the boundaries of the marsh and would
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serve as buffer zones from future development. Acquired lands
could be at an elevation that would require mechanical pumping of
water to be properly managed. The private owners from whom the
mitigation lands are acquired would lose the use of those lands
for hunting or for agriculture.

Should DFG be unable to acquire private lands to develop
as wetlands, they will develop replacement wetlands on the DFG
owned portion of Grizzly Island. The land use will change from
dry farming to a wetlands, resulting in a loss of the grain
production from that acreage developed.

If impacts of the project are reduced, particularly by
elimination of Cordelia-Goodyear Ditch, Goodyear Slough Control
Structure, or Potrero Hills Ditch, it is presumed that the
proposed mitigation plan will be appropriately revised.

It is also presumed that DWR need only examine options
for mitigating its portion of the Overall Facilities. DWR’s
portion of the facilities will be defined by a contract among DWR,
DFG, and SRCD, but (until further testing) is presumed to consist
of the completed Initial Facilities, the Montezuma Slough Control
Structure, and the Boynton-Cordelia Ditch. Construction of the
remaining facilities depends on USBR participation. Mitigation
for those facilities will be examined when they are built.

The following options have been examined for mitigating
the loss of wetlands through construction of the DWR portion of
the Overall Facilities.

Option !: DWR could provide DFG with "up-front" funds to
purchase and develop wetlands to replace half the total
anticipated to be lost through construction of the entire
Plan of Protection.

~ o~ 2: DWR could provide DFG with the funds estimated to- present worth of the cost to purchase and develop
wetlands to replace half the total anticipated to be lost
through construction of the entire Plan of Protection.

Option 3: DWR could provide funds to DFG to purchase and
¯ evei0p wetlands to replace those already lost through
construction of the Initial Facilities. DWR would commit to
providing funds for further replacement of wetlands as losses
occur with future DWR construction.

Option 4: DWR could purchase and develop wetlands to replace
those ’a--l-ready lost through construction of the Initial
Facilities. DWR could provide further replacement of
wetlands as losses occur with future DWR construction.

Option 5: DWR might provide no replacement for wetlands lost
during construction if the Department finds that mitigation
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for this impact is not feasible due to excessive cost and the
inability of the SWP to support the added cost.

Except for Option 5, all options would achieve
replacement of wetlands lost due to construction of DWR’s portion
of the Overall Facilities. Option I would provide DFG with a
single large payment, which may be used more effectively than
several smaller payments in purchasing and developing replacement
wetlands. However, this option is not considered equitable to
contractors because it would include payment for mitigation of the
effects of Boynton-Cordelia Ditch before that facility is known to
be needed. Additionally, the economic value of the advance
payment has not been taken into account.

Option 2 would also provide DFG with a single large
payment. Payment for mitigation for Boynton-Cordelia Ditch would
be included before that facility is known to be needed. The
economic value of the advance payment has been taken into
account.

Option 3 is believed to be the most equitable option.
Funds for replacement wetlands would be provided. Mitigation for
impacts of facilities would not be provided until the facility was
to be constructed. The amount of wetlands to be developed will
vary from 125 acres for only the Initial Facilities to 172 acres
if all facilities of the Plan of Protection appear to be needed.

The amount of acreage that would be. acquired and
developed as salt marsh harvest mouse habitat would be between 25
and 50 acres.

Option 4 is similar to Option 3, except that DWR would
purchase and develop replacement wetlands rather than funding
these activities.

Option 5 will not mitigate for loss of wetlands due to
construction of the facilities. The total wetlands of the Marsh
will be reduced by about one percent if all facilities are
constructed. DFG considers this option unacceptable. About
one-fourth of the wetlands lost and not replaced would be salt
marsh harvest mouse habitat. Failure to mitigate for the impact
on the mouse in conformance with the Section 7 determination
(Appendix E) may prejudice the possibility of obtaining a USCE
permit for construction that impacts the mouse habitat.

Selection of an option to be implemented will be made
through negotiation of a Memorandum of Understanding between DWR
and DFG, as influenced by the BCDC and USCE permit processes. For
purposes of. preparing the remainder of this report, Option 3 is
presumed the most likely to be selected.

Although the proposed project will help protect the
Suisun Marsh environment, some long-term impacts are unavoidable.
Some degradation of the recreation areas may result from increased
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traffic and public use. Public use of the recreation sites could
have some significant long-term effects on air quality and ambient
noise quality. Some wildlife species with a low tolerance for
cohabitation with people could leave the sites permanently.
However, a primary concept of providing recreation facilities is
that controlled use is less damaging than the uncontrolled use
that would occur were facilities not provided. Controlled use
may, in fact, include closing or modifying of a facility if
significant conflicts occur with the primary purpose of Suisun
Marsh as a wildlife area. Any adverse impact of the recreational
areas is believed to be more than offset by the public benefit
d er ived.

Alternatives

Environmental aspects of alternatives other than the
recommended Combination Plan are examined in this section. The
alternatives are described in Chapter 4.

No Action Plan

Adopting inaction as a plan would produce the same
results as disregarding the problem of increasing saline water
supply to the Suisun Marsh. In years of below-normal runoff,
salinity of the Marsh would reach levels that many of the more
desirable plants could not tolerate. These plants would gradually
be replaced by less desirable, salt-tolerant species. The gradual
increase of salt-tolerant species of plants would include
pickleweed and salt grass. Dense stands of pickleweed are prized
by the salt marsh harvest mouse and black rail for habitat. The
western areas of the Marsh would become a salt marsh. Much of the
Marsh’s value for recreation and waterfowl habitat would be lost.

The No Action Plan was rejected because of unacceptable
environmental impacts.

Nonstructural Plan

Implementing this plan would require reallocating 2 to
4 million acre-feet of water now in agricultural, urban, and
industrial use. This would have substantial impacts on the water
users (mainly agricultural) who have contracted for project water.
The State or Federal Government, or both, would have to renege on
contracts, resulting in loss of integrity to the agencies
involved. The shortfall in project water supplies for agriculture
would put many acres out of production, though some farmers could
try to reduce this loss by increasing the overdraft of ground
water in the San Joaquin Valley.

The Nonstructural Plan might be rejected on environ-
mental grounds, for its impacts on ground water and agriculture,
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but the best grounds for rejection are economic. Impacts of a
decrease in deliveries to the agricultural areas served are out-
lined in, "Special Task Force Report on San Luis Unit", prepared
under Public Law 94-46. The annual net loss to farm income in the
agricultural areas has been estimated at $727 per acre. This
figure, multiplied by at least 400,000 acres, gives a product of
just over $291 million as the annual loss of crop value to the
farmers. The cost to the State economy would be far greater,
because a loss in a basic industry, such as agriculture, would in
turn affect other industries, as outlined in Chapter 4. The
Nonstructural Plan was rejected on economic grounds.

Overland Supply Plan

Implementing this plan would substantially alter the
environment in certain areas of the Marsh. Because the source
of the water supply would be Lindsey Slough or Calhoun Cut, the
water quality would be excellent, the water being from the
Sacramento River. Putting such high quality water into some areas
of the Marsh would change these areas from brackish to a fresh
water marsh, with accompanying habitat change. This change would
adversely impact the harvest mouse, due to the loss of pickleweed
growth, which is its preferred habitat.

Because the water would come from the Sacramento River,
chinook salmon would tend to stray out of normal migration routes,
causing delays that would affect their reproduction. The large
quantities of fresh water could affect the water quality of
Montezuma Slough, making it fresher, relocating the entrapment
zone and, therefore, the total striped bass population of the
Mar sh.

Except for Plan 2 this plan requires much more water
than the other plans, in addition to degrading water quality of
existing channels and isolating existing channels from original
water supplies. This would require significantly more marsh
habitat than with the combination plan.

Removal and disposal of large quantities of material
would be required, as well as large volumes of fill material could
be required. This would require the use of spoil dump sites and
material borrow areas, with potential adverse environmental
impacts.

For all these reasons, the Overland Supply Plan was
rejected.

Relationship Between Local Short-Term Uses of the Environment
and the Maintenance and Enhancement of Lon@-Term Productivity

The project would have no cumulative or long-term
adverse effects on the environment, other than those discussed
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in the section on unavoidable effects and mitigation. The project
might be considered to narrow the range of beneficial uses of the
land in Suisun Marsh, because the project would represent a major
investment in maintaining the present land use for wildlife
habitat, but few would regard this as an adverse impact. The
project would pose no long-term risks to health and safety.

Significant Environmental Changes, Growth Inducing Impacts

The purpose of the project is to avoid a significant
environmental change -- degradation of the Marsh -- and this
purpose would be accomplished with a minimum of impacts, primary
or secondary. Some nonrenewable fossil fuels would be consumed in
constructing project facilities, but this would not necessitate an
increase in the consumption of fossil fuels on a national, state-
wide, or local basis. The project would also require about
8,000 cubic yards of concrete. Use of resources to construct the
project is justified by the need to protect the Marsh.

The project would not induce population growth, because
it would help to maintain a land use that excludes industry and
requires an exceptionally low population density.

Consultation

The following agencies were consulted in the preparation
of the Environmental Impact Report.

Federal Agencies

U. S. Fish and Wildlife Service
U. S. Bureau of Reclamation
U. S. Soil Conservation Service
U. S. Army Corps of Engineers
National Marine Fisheries Service
U. S. Coast Guard

State of California

Department of Fish and Game
State Resources Control BoardWater
San Francisco Bay Regional Water Quality Control Board
San Francisco Bay Conservation and Development Commission
University of California (Davis)
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Local                                                                                    j

Suisun Resource Conservation District
Fairfield-Suisun Sewer District                                                   ~
Sol ano County

Others                                                                                   i

State Water Contractors                                                           i

Report Preparation.

This Environmental Impact Report chapter was prepared by        I
the Bay-Delta Studies Branch, Central District, Department of
Water Resources, based on data organized by the U. S. Bureau of            l
Reclamation, with contributions from the California Department of
Fish and Game and numerous other participants.
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APPENDIX A

CONTRACT

N..ON~

THE DEPAR~4ENT OF WATER ~SO~CES,

T}~ DEPAR~.~I[T OF FISH AND G~.:E, A~D

T~ SUIS~ ~SOL~CE CONSERVATiOi~ DISTRICT

Resources ("D?JR"), the California Department of Fish and Ga~e

("DF&~"), and the Suis~ Resource Conservation District ("SRCD").

RECITALS

a. Diversions of water f~m Sacramento-San Joaquin Delta b}~

DWR and the United States Bureau of Recla~tion ("USBR") to accom-

plish the purposes of the State ?later Project and the Cent~! Val!e~/

Project, res~ective!y~ have, at times, resulted in reductionz in

outflow fzom_ the ~ita. As a result, the w~ter supplies presehtly

available ~or use on ~l~ged wetlands within the Suisun ~.[arsh for

the purpose of providing waterfowl habitat have, at times, incre~.sed

in sal~ity and these higher salinity levels are present for longer

periods of t~e in certain years. The purpose of this Contact is

to partially define the responsibilities of ~.~ to mitigate for

the effects of increased salinity levels of the water available

to certain m~naged wetlands of the Suis~ Marsh.

I
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b. A plan fo~ the full resolution of th~ problem described

in Recital a. is scheduled for completion by July i, 1979, and its

full implementation is scheduled by October i~ 1984. In the

meantime, D;~R proposes to provide partial mitigation by providing

certain initial facilities that will be used insofar as possible

in connection with the overall Marsh protection and restoration plan.

c. During dry and critica! years, the availability of good

quality waterfo~.~l habitat in the l.’~arsh becomes particularly impor-

tant to waterfowl because of the large expanse of this type of

habitat which it can provide and the scarcity of such ~abitat else-

where in the State.

d. Tne parties consider that the protection and restoration

of the capability of the managed wetlands of the l~%rsh to produce

good quality "~’aterfowl habitat to be in the public interest.

e. The facilities to be constructed are for the purpose of

transfer of adequate qua!itlz water to certain Marsh areas where,

at t~mes~ the water quality would othelx~ise be inadequate.

A G RE E M E I~ T

I. Definitions: For the purpose of this Contract:

a. },arch means the managed wetlands within the Suisun Marsh

as it is presently defined in the Suisun ~.[arsh Preservation Act of

1977 ¯

"Initial Water Distribution Facilities" ("Initial Facilities")b.

means any facilities to be provided by virtue of this Contract which

distribute or redistribute water within the }.:arsh, specifically inc!ud-

ing water inlet gates to supply water to Individual (k~nerships within

the Marsh from such facilities and any ne~" ~.zater outlet gates on

C--053798
C-053798



Individu~l ~.;nerships which may be required due to a change in the

direction or pattern of water movement on an Individual Ownership

as a result in a change in the location of the water inlet @ares on

that ownership. The Initial Facilities shall be those facilities

listed in Attachment A.

’c. "Individual ~nership" means a sepa~ately-o~.;ned parcel of

land in the Marsh. Contiguous parcels owned by the sa.~e legal

entity comprise a single Individual Ch~nership.

d. "Overal! Facilities" means water delivery~ distribution

and redist!-ibution facilities to be provided as a part of an overall

Marsh protection plan partially resolve theand restoration to

problem described in Recital a. To the extent feasible~ the

Initial Facilities wil! be included as part of the Overal! F~cilities.

9.    a. The purpose of the Initial Facilities is to partially

restore and m~intain the ~arsh as a brackish water marsh capable

of producing high-quality feed and habitat conditions for water-

fowl. and other ~arsb-related wildlife. The Initial Facilities

are intended to partially mitigate the adverse effects on the

Marsh of operations of the State Water Project and the Centra!

Valley Project. The Initial Facilities will not materially e~_hance

the overall resources of the Marsh.

b. The constr~ction of the Initial Facilities may provide

Individual ~0,;nerships with benefits which they do not presently

enjoy. The presently contemplated scope of the Initial Facilities

will not fully mitigate the damages to the Individual ~,,;nerships.
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Due to the difficulty of precisely determLuing the relative exteat

of the benefits and the damages, all the parties agree that the divi-

sion of responsibilities set forih herein represents a reasonable

balancing of equities.

c. IX.JR shal! design, construct, operate, and maintain the

Initia! Facilities solely at its expense (or in cooperation with

the United States Bureau of Reclamation) and in compliance with the

applicable laws, except that :

i. the cost of the operation and maintenance

of any water inlet and outlet facilities

which supply water to or drain water from

an Individual (h.~nership and which may be

provided as part of the Initial Facilities

shall be the responsibility of the Individua!

~.mership, as indicated on Attachment B, pro-

vided that initia! construction and installation

problems have been solved~ and

2. the routine mainteD~%nce cost for the portion

of Roaring River levee on the Grizzly Island

Wildlife ~.~ana~em_nt Area shall be the respon-

sibillty of DF&~3.
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d. DWR shall submit all drawings and specifications concerning

the Initisl Facilities to the SRCD and the appropriate Individua!

Ownerships for review and comment.. If ~.RCD and the Individual Owner-

ships do not comment within fifteen (15) working days, DWR~may proceed.

It is recognized and agreed that SRCD and the Individ’a~l O~.~nerships

incur no liability as to the adequacy cr suitability of any drawin.g

or specification by providin== such comments.

e. DF£~G shall review all drawings and specifications concernin-~

the Initia! Facilities. It shall be assumed that the drawings and

specifications are acceptable if changes are not provided to

within !5 working days after submitta!.

3-    DWR shall complete the construction of the Initial Facilities by

October i, 1980.

4.    ~,[here righ=s-of-way are required fcr work to be done under this

Contract, SRCD, upon the request of D?~,, will exercise its best efforts

to assure that DWR acquires, at no cost to DWR, the necessary easements

or other appropriate title. Acquisition of title is essentia!

to the construction, operation and maintenance of the Initial

Facilities; any delay in such acquisiticn beyond January i, 1979

may~ delay comp!et~.on of the Initia! Facilities but shall not relieve

DWR of its responsibility to complete the Initial Facilities as

expeditiously as possible.

5. Until the Overall Facilities are operational, the State Water

Project, shall be operated to meet the follow~ng standards:

C--053801
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O

Beneficial Use
Protected and Values o.
Location Parameter Description Year Type Jan. - May Oct. - Dec.

Sulsun Marsh Electrica! Maximum Wet 12.5 mmhos 12.5 mmhos
Chlpps Island Conductivity 2~-day running Ab. Normal 12.5 mmhos 12.5 mmhos
at O&A Ferry average of mean BI. Normal 12.5 mmhos 12.5 mmhos
Landing daily I;3C Dry or

Critical 12.5 mmhos 15.6 mmhos

(The 15.6 mmhos EC Standard applies only when project water
users are taking deficiencies in scheduled water supplies,
otherwise the 12.5 mmhos EC remains in effect.)

Chlpps Island Delta Out- Average of the daily Wet February-Ma,yj
flow Index Delta outflow index i0,000 cfs
in cfs for each month, not

’ less than values
, shown Subnormal Feb runty

Snowmelt i0,000 cfs

Minimum daily Delta Ab. Norm. and Janusry-April
outflow index for 60 B1. Norm 12,OO0
consecutive days in
the period

All (if greater January-May
flow not re- ~,(~’00’ cfs
quired by above
standard) i_/

!/ Whenever storage is at or above the minimum level in the flood control reservation
envelope at two out of three of the following: Shasta I~eservolr, Oroville Reservoir,
and CVP storage on the American River.



provided, that if the State Water Resources Control Board

determines that an emergency exists, these standards shall be

modified as required to comply ~:ith the st~ndar~s established

by S~.H?~C B.

6. In order to assure the reasorm~ble beneficial use of water

provided by the Initial Facilities:

a. SRCD shall adopt regulations as provided in Section 9962

the Public Resources Code which will require owners ofof the

Individu~l ~xnerships receiving water from the Initial Facilities,

or their ten=_nts, to m~nage their lands in accordance with the

individual o~..~nership water management programs provided for in

Section 29412.5 of the Public Resources Code.

b. SRCD shall diligently exercise its authority to require

the landowners or tenants of the Individual ~wnerships to operate

such ownerships properl3; and effectivel~v and in accordance with the

provisions of Section 29000 of the Public Resources Cede and

other applicable laws.

c. In the event SRCD is ineffectual in achieving the desired

result ~nder (b) above, it shall immediately petition the Legislature

to obtain sufficient authority to do so.

7, In the future~ if and when during the term of this contract,

SRCD obtains comprehensive bodily injury and property damage liability

insurance, it shal! name the State as an additional insured and sh~ll

maintaLn the policy in ful! force and effect for the duration of this

Contract. Each policy shall insure SRCD, the State and all officers

and emp!oyees of the State, while acting within the scope of their

C--053803
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duties, against all claims, suits, or other actions, of any nature

brought for or on account of any injury, damage, or loss, including

any death, arising o.ut of or connected with work under this Contract,

whether liability is attributable to SRCD, to the State or its

officers or employees, or to both. The limits of bodily injury

coverage shall be not less than $5,000,000 each person and

$5,000,000 each occurrence and the limits of property damage

shall be not less than~,O00,O00 each occurrence. SRCD shall

not cancel or modify the policy without forty-five (45) days’prior

written notice to the Director of D’~ and D~’~R shall not be res-

ponsible for any premiums or assessr~ents on the policy. A

certificate showing compliance with~this provision shall be

submitted to the State b~ SRCD.

8. D~’TR and DF&G shal! prepare, circulate and complete all envlron-

mental docu.~e°nts required by law. Eo construction of facilities

identified herein shall commence prior to their being= found environ-

mentally" acceptable to all the parties to this Contract.

9. The parties agree to support legislation in the Congress to

authorize federa! participation in the Initial Facilities and to

urge the Department of Interior to support such legislation, and,

when passed, to expedite participation.

i0. D:4R’s obligations for capital expenditures under this Contract

shall not exceed $ 3.6 Million.
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I ii. Nothing herein shall relieve D?fR of any responsibility which

it may have for a ful! and comp.lete resolution of the problem

I described in Recital a.

i

I Eereby certify that off coffdltlon$ for exer~Ftlar
set fo~’h in State Ad~nlstrati,~e

Direc to r
F~h andDepartmeat of

GS ~pprovol nor require4.

President
Suis~ Resource Conservation District

DE~ 18

i

I
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INITIAL FAC IL_TY-iES

I. Roaring River Unit

A. Intake Facilities, including fish screens, control gates,

culverts~ tide gates and the levee and road over the

culverts.

B. Hammond Island Reservoir, including= about 30 acres in the

southeast corner of DF&G property adjacent to Montezum.~

Slough and Roaring River and the levees surrounding the

res e rvoir.

Roaring River channel, including a north and south levee

and the crossing structures.

D. Wheeler Island boat ditches, levee and control gates

located as shown on the attached map.

E. ~qe turnouts to certain clubs shown on the attached map.

These turnouts include contro! gated culvert(s) and

access thereto.

F. The drainage facility shown on the attached map,

consisting of a control gated culvert.
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i II. Good3rear Slough Unit

i A. Goodyear Slough 0utfall, including a structure consisting

of culverts with control gates discharging to a channel

I dredged from Good,-ear Slough to the Ba3r.

.B. Morro’~.; Island Ditch, including an ~take structure con-

sisting of a levee with control gated culverts througlq

it, a ditch with levees on both sides, an outlet structure

consisting of a levee with conti~l gated culverts throu~oh

it and access thereto, located as shown on the attached

map.

The turnouts to certain clubs shown on th~ attached map.

These turnouts include contro! gated culvert(s) and

access thereto.

I D. ~ne drainage facilities from the certain clubs sho%.~n on

the att~_ched map. Tnese facilities include control

gated culvert(s) and access thereto.

E. ~ae pond levee with flow controlled culverts north of

Morro~v Island Ditch as sho;.:n on the attached map.
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RESPONSIBILITY .mOR
SU!SUN !.’-~.RSH INITIAL WATER FA3iLIT!ES

(Actua! Work May Be Done By Others)

ITE~.[ DESIGN     CONSTRUCT    OPERATE Y’~%I IiTA IN

Roer!ng River Unit

In~ eke ( in c I ud i n g DWR DWR DWR
reservoir and
fish facilities)

Dred ge channei DWR DWR --- D?~R

Levees- So~th DWR DWR --- DWR
Nor th

Turnouts i/ DWR DWR Indiv. Indivl- Owner.~hip     Own~ rship

~rne e le r I s ! and D~TR DHR Ind i v. In~ iv.
Boat Ditches & (h.;nership Ownership
L~v~._ Control Gate

Drain Gates I/ DWR DWR Indiv. Indiv.
-- Ownership 0>;nership

Go__~9~year S!ou~h Unit

Goodyear Slot~sh

t D,,R DWR DWR’Outfall (strut are DWR
end channe!)

Morrow Island Ditch

Inlet Structure DWR DI,~ DWR DWR

Dredge Ditch DWR DWR -

Le v e e s DWR D~:~ - - - DWR

Out let Structure DWR DhqR DWR DWR

Turnouts I/
Ownership     Ownership

Dr:~ in G~.te    i/ D,~;R DWR Indiv Indiv.
Ownership Ownership

I. Specific turnoats and drain gates to be identified on design plans,
811 others ere a tot~.l !oc81 responsibility.

~. DG~G’s respor.~sibility is limited by Section
3- DWR: along ~.:orrow Island Ditch, all others: individual ownership.

-l~ -
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Sui sun Marsh
Monltorlng Program Methodology

The methodology to carry out the Marsh monitoring

program is described below. It is divided into water quality,

soil salinity, and vegetation.

Water Quality

I. Channel Water Quality. As required by SWRCB

Decision 1485, six sites in the Marsh and two sites on the

Sacramento River (Chipps Island or its equivalent and

Collinsville) will continue to be monitored for EC by DWR. An

additional site k~own as D-7 (Grizzly Bay) has been and will

continue to be perio’di~ally monitored by DWR.

A monthly grab sample near the mouth of Montezuma Slough

will be collected beginning October l, 1984. The mean and range

of high tide EC’s should be recorded at each station monthly and

reported to the Suisun marsh Technical Committee (S?~TC) and

~JRCB.

In addition to the required sites, DWR will ins. tall EC

sensors and recorders at three new sites on tidal sloughs to

provide additional channel water quality data. The monitoring

sites are shown in Attachment D.

II. Diversion and Drain Water Quality. EC data will be

obtained on a continuous basis at a point on each Individual

Ownership being monitored for soil water salinity. The recorders

A-I
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will be placed at locations determined to be compatible with the

specific sites to be monitored for soil water salinity. These

locations generally will be at the major inlet, including but not

limited to on-ownership project diversion points, of each marsh~

management unit~I/ being monitored. Field data shall be collected

monthly and the mean monthly salinity and range of salinities

reported to SMTC.

The EC of standing surface water at each soil water

sampling site shall be determined monthly and shall be reported to

SM TC.

III. Water Level Recorders. Water level record.ers

(continuous stage) will be installed on Individual Ownerships

being monitored for soil water salinity. These recorders will

show how each ownership’s water is managed, when the drain and

flood cycles occur, and for what time duration. Data will be

collected monthly and the mean and range of depths reported~ to

Soil Water Salinity

I. Soil Water ,Salinity. Soil water salinity will be moni- ¯
tored in the first foot of soil, utilizing soil water extractors

installed in triplicate 6 inches below the soil surface at approx-

imately 50 sites selected to cover major variations in management

practices, vegetation, and soil types which have been determined

_l/ A Marsh management unit is comprised of an Individual
Ownezship or a series of ownerships wi~h common drainage
facilities.
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on the basis of Soil Conservation Service (SCS) criteria. EC of

the soil water will be a direct reading. The specific locations

to be monitored are shown on Attachment D.

Mean EC of water in the first foot of soil will be

determined monthly at each extractor provided that sufficient soil

moisture exists to obtain an adequate sample. Mean EC of soil

water in the first, second, and third foot of the extractor site

monitoring fat-hen will be determined each month. When the soil

moisture level approaches or the wilting point, usually midpasses

to late summer, it may not be possible ~o obtain a soil water

sample. When this happens soil samples shall be collected and

processed gravimetrically. Results shall be reported to ~TC.

Soil water is drawn into and from the soil water extrac-

tor by applyir~ a to tubes extendi~ from the inst:~ument.va.cuuln

EC of extracted samples will be measured, using standard proce-

dures with the data recorded in zillimhos. EC data will be

converted ÷~ TDS and chlorides using relationships determined

~hrough laboratory analysis. Laboratory analysis of the samples.

will also include determining pH and carbonate values.

The accuracy of de~erminlng average EC of the first foot

of soil using a single extractor at the 6-inch level will be

tested. The results of monitoring with soil salinity extractors

located at 6 inches will be compared to the results from

extractors placed at 3 and 9 inches in addition to the 6-inch

depth on Reyes and Joice Series soils at locations Of both high

and low surface ~ater salinity. Sampling sites will be located on

the eastern portion of the Grizzly Island Wildlife Area and on the

A-3
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Morrow Island ~and Company (Individual Ownership 702) lands.

Samples will be taken monthly from each extractor for one full

year.

Since salinity tolerances of important marsh plants were

reported gravimetrically by Mall in 1969 and forded the basis upon

which the Decision 1485 water quality standards were developed, it

will be necessary to determine the relationship between soil EC

obtained gravimetrically and that obtained with the soil water

ex trac to rs.

Soil samples will be collected adjacent to the selected

tri-level soil water extractors. There will be two sampling

sites, one for each soll type. ~oil samples ~ill be collected

monthly at 0 to 6 inches and 6 to 12 inch. depths. A total of 144

soil samples will be collected (2 soils types X 3 extractors X 2

soil samples 0-6 inches and 6-12 inches X 12 months). These

samples should be collected concurrent with the normal sampling

activities for one year beginning with the installation of the

~nito ring instrumentation.

The extraction of soil samples near the buried soil

water extractors has a potential for providing tubes for piping of

surface water and affecting EC water sampling tubes a~d EC sensor

blocks. These core holes need to be carefully selected and should

be a given distance away such as 3 feet. The holes made by the

core should be filled, with foreign soil, or closed by stomping in

and around the core hole. Otherwise there may be some potential

for erroneous results.

C--05381 5
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Dl~G shall conduct the statistical analysis necessary to

determine the relationship between the two sampling procedures.

DFG shall conclude their analysis and shall report their findings

to ~TC within three calendar months following their receipt of

one full year of sampling data. The sampling methodology shall be

reevaluated at that time.

Vegetation

I. Plant ~arveF. The composition of the vegetation

immediately adjacent to each soil water monitoring site will be

determined by D~G under contract with DT~R in August of each year.

The ~rcent of cover contributed by each plant species present on

the s~zple site wall be determined by a method which will not re-

"sult in invalidating the site in future years. ~uch methcd shall

be acceptable to the members of ~MTC, BCDC, and ~RCB.

Ii. Seed Production. The seed production of alkali bulrush

present immediately adjacent to each soil water monitoring.s~te ~ill be determined in August of each year. Seed yield will

be measured by clipping the seed heads from all plants contained

within a square-meter plot. The weights of cleaned seed from each

plot reported pounds per acre. shall bewill be in The results

reported by DFG, to SMTC, BCDC, and SWRCB.

The seed production of fat-hen plants adjacent to the

soil water monitoring sites on the fat hen monitoring unit shall

be determined each year. The time of sampling has yet to be

determined but will probably be in September. Results shall be

provided by DFG, to SWRCB, BCDC, and SMTC.

A-5
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The overall vegetative composition of the Marsh shall be

determined every third year utilizing color aerial photography in

conjunction with ground verification. The results will be

reported in acres and percent of total vegetation for each major

plant species. DWR will be responsible for providing the color

aerial photographs, and DFG will complete the analysis. DFG shall

report the results to SMTC, BCDC, and S~RCB.

Wildlife

Present aerial waterfowl surveYs will be continued and

will be carried out from September through January of each year.

DWR will contract with knowledgeable wildlife experts to make

surveys as necessary of the populations of the black and clapper

rails, and the saltmarsh harvest mouse within the Marsh.

The result~ will include the numbers and distribution of

each species under study and will be reported to ~TC, BCDC, and

~RCB.

.Reports

Preliminary data will be submitted to SMTC as soon as

possible following collection of the data. The preliminary data

collected by D~fR to be submitted for each month will be the highs,

lows, and means of EC of the channel water, pond water, water

diverted to the clubs being monitored, any drainage water

monitored: the continuous stage records, and soil EC both

gravimetrically and by direct readings (extractor values).

An annual report will be produced which will include:

(1) the data obtained from each of the parameters discussed above;
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and (2) comparisons of sell and channel water sal~nities and plant

production to demonstrate the effectiveness of tn~ program and

identify areas where additional action is needed.
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I SUISUN MARSH

I
0//’~-,1~- ~LL     FACILITIES
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ATTACH~EN T "B"              I

COMPONENTS OF THE OVERALL FACILITIES

I. Roaring River Unit (Constructed)

A. Intake Facilities, including fish scl-eens, control

gates, culverts, tide gates, and the levee and road over

the culverts.

B. Hammond Island Reservoir, 16.2 hectares (40 acres)

in the southeast corner of DF&G property adjacent to

Montezuma Slough and Roaring River and the levees

surrounding the reservoir.

C. Roaring River channel, includin8 its north and south

levees, the Mud Slough arm, including its north and

¯ . south levees, and the crossing structures.

D. Wheeler Island boat ditches, levee and control gates

located as shown on the attached map.

E. Individual Ownership ~ater intake and discharge

facilities located where shown on the attached map.

These facilities include control gated culverts and

access thereto.

F. The drainage facility shown on the attached map,

consisting of a control gated culvert.
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II. Good,ear 81oush Unit (Constructed)

A. Goodyear ~ough 0utfall, including a structure

consisting of culverts with control gates dischargin~

a channel dredged from Goodyear Slough to the Bay.

B. Morrow Island Distribution System, including an

intake structure consisting of a levee v.~ith control

gated culverts thz’ough it, a ditch with levees on both

sides, outlet structures consistin~ of levees with

control gated culverts through~ them and access ther.eto,

located as shown on the attached map.

C. Individual Ownership water intake facilities locate~

where ~hown on the attached map. These facilities

include control gated culverts and access thereto.

D. The drainage f~cilities from the certain Individual

¯ ~         Ownerships where shown on the attached map. These

facilities include control gated culverts and access

thereto.

]~. The pond levee with flow controlled culverts north           I

of Morrow Island Ditch as shown on the attached map.

III. Montezuma ~lou~h Control ~truct~re
I

A. Three radial gates, a boat lock 20 feet wide, and a I

flashboard opening 60 feet wide.
I

C--053823
(3-053823



C--053824
(3-053824



IV. Grizzly Island Unit

A. Intake Facilities, including fish screens, control

gates, culverts, tide gates and the levee and road over

the culverts.

B. Reservoir, 48.5 hectares (120 acres) regulating

reservoir.

C. Grizzly Island channel, including its north and

south levees.

D. Lateral water supply ditches, including their east

and ~est levees.

E. Individual Ownership water intake and discharge

facilities located where shown on the attached map.

These fac~.lities include control gated culvert(s) an~

access thereto.

Potrero Hills Unit

A. Intake and outlet ~facilities, including control

gates, culverts, the levee and road over the

culve r ts.

B. Potrero Hills channel, including its north and south

levees and the crossln~ etzuctureso

C. Ponds, two 6 hectares (15 acres) ponds.

D. Necessary dredging in Luco and Hill Sloughs.
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VIo _C.ordelia-Good~ear Unit

A. Intake and outlet facilities, including contnol

stzuctures, control gates, culverts, tide gates, and the

levees and zoad over the culverts.

B. Cordelia-Goodyear channel, including its east and

west levees and crossing structures.

C. Pond, one 8 hectare (20 acre) pond.

D. Provision to handle storm runoff from the existing

highway culverts.

Eo Individual Ownership intake and discharge facilities

located ~.here sho~n on the attached map. These face,i-

ties include control gated culvert(s) and access

the r e to.

VII. GcodFe.ar Slou~h Control .~St.ructur..e

A. Control structure, including control gates and the

levee and road over structure.

VIII. Cygnus Unit

A. Drain facility consisting of 36-inch culvert, gate

and flashboard riser on Individual Ownership

No. 415.
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LEGEND
NI~ CONSTRUTION PROPOSED SUISUN MARSH
&PPROXIMATE PROPERTY LINES OVERALL FACILITIES
CLUB ~SERS CORDELIA-GOODYEAR DITCH
TURNOUT STRUCTURE " +

LOCATICN     MAP
NOTES IOL~O COUMTY, CALIFOR~+t&

ELEVITIONS REFER TO ~TtON&L GEODETIC
VERTICAL O=TUM OF =SZ9.                                                           STATE OF CALIFORNIA

R~OUCE~ FROM U.S.G.S. 7.5~ QUAO.
FAIRFI~ SOUTH, P~RT CHICAGO DEPT. OF W~T~R RESOURCES
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IX. .Bo~nton-Cordelia Ditch Unit

A. Intake and outlet facilities, connection from

l~s~irfield Suisun Sanitary District treatment plant.

B. Boyn~on Cordelia channel, including north and south

levees, Chadbourne Road crossing structure and

siphons.

C. Necessary dredging in Boynton Slough relocation of

Reclamation Ditch, provision of facility to handle sheet

runoff.

X. Lower Joice Island Unit

¯ A. Fill facility consisting of 36-inch culvert and

gate on Individual Ownership No. 424.

B. Connection to existing distribution system on

Individual Ownership No.

XI. Annie Mason Island Unit

A. Installation of a diesel powered pump on Individual

Ownership No. 804.

B. Connection to existing distribution system on                I

Individual Ownership No. 801~

B-tO
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I X!I. Van Sickle/Chi.D.os Island Unit (to be constructed ~en

and if needed).

Overland Facilities to provide water from Montezuma

Slough to the Individual Ownerships, including intakes,

fish screens, channel, stage reservoirs, siphons,

levees, lateral water supply ditches, crossing struc-

tures, and turnouts.

I XIII. Individu~al Ownership Facilities

A. I ndi.vidual Ownership water management facilities as

provided for in Section 5 of the contract.

B-I 1
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ATTACHMENT "C"

I RESPONSIBILITY FOR
SUISUN MARSH WATER FACILITIES

Item Design Construction Operate Maintain

Montezuma Slough
Control St ruc t~are

All facilities DWR DWR DWR DWR

Grizzly Island Unit
Intake structure DWR DWR DWR D;WR
Fish screens DWR DWR DFG 5/ DWR
Ditch (including

pond ) DWR DWR -- DWR
Late ral s DWR DWR -- DWR
Levees 2/ DWR D~gR -- DWR

- ,Crossing structures D~R DWR -- DWR!County 6~
Turnouts DWR !/ DWR 1/ Landowner Landowner --

Potrero H~l!s Unit
Intake and outlet

structures includ-
ing dredging in.
Luco and ~I~
Sloughs DWR DWR DWR DW~

Ditch DWR DWR -- DWR
Crossing structures DWR DWR -- DWR/County --6/

Cordelia-Goodyear Unit
Intake and outlet

struc tures DWR DWR DWR DWR .
Ditch ( i nclud i ng

pond s ) DWR DWR -- DWR
Late r al s DWR D’gR -- DW~
Levees DWR DWR -- D~gR
Crossing structures DWR DWR -- DWR/Cou~y 6/
Turnouts DWR I/ DWR 1/ ]landowner Landowner

Goodyear Slough

DWR          DWR          DWR        DWR
Control Struct~are

Boynton-Cordelia Unit _~/
Intake and outlet

s truc tures DWR DWR DWR DWR
Ditch DWR D~ -- DWR
Le ve e s DWR DWR -- DWR
Crossing structures DWR DWR -- DWR

C-I
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Item Design Construction Operate Maintain

C_y_~Ln_us Uni t
Tu-rnouts D’~R 1/ DWR 1/ Landowner l,~ndowner

,Roarin@ River Unit
Inte~ke structures DWR DWR DW’R DW.-R
Fish screens DWR DWR DFG 5/     DWR
Modified Channel

( i nclud i ng pond )
~evees 2/ DWR DWR -- DWR 3/
Late ral s DWR DWR -- D’~R
C rossi ng struc ~res DWR DWR DWR D~’DR
Turnouts DWR 1/ DWR I/ Landowner Landowner

Goodyear Slough ~.~it
Intake struc ture DWR DWR D’~ DWR
Outfall struc t~re DWR DWR DWR P
C h ann el DW R D~ -- D
Morrow Island Dis-

tribution System 2/ DWR DWR -- DWR
~arnouts and drainage

facili ~ies DWR I_/ DWR

Lower JoUnce Island Unit
T~ r no u~: D’~R DWR Landowner Landowner
Connection to the

existing distri-
bution system DWR DWR --

Annie Meson Island Unit
Pump DWR DWR Land owns r     D]~R
Connection to the

¯ . existing distri-
bution sys tern DWR DWR -- D~,~

Van Sickie!Chipps
T.~-i ~, Tr~ t

Intake structure DWR DWR DWR/Reci.Dist. DWR
No. 1 607 6/

Fish screens DWR DWR DFG "5/- DWR
Channel s DWR DWR -- DWR
Siphons DWR DWR -- DWR
Levees DWR DWR -- DWR
Late r al s DWR D]~ -- DWR
Crossing structures DWR D’~R -- DWR
Turnouts DWR ~DWR Landowner Landowner

C--053833
(3-053833



1/ Specific turnouts and drain gates to be identified on design
plans.

2/ Main channel ~ater control levees only.

--3/ North levee, DPG to Boynton Cordelia Ditch will be constructed.

4/ An outfall from its treatment plant by ~airfie~d-Suisun Sanitary
District (FSSD) at its expense.

5/ Operated at DWR expense.

6/ To be determined by separate agreement.
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Appendix B

SUISUN MARSH
MONITORING PROGRAM METHODOLOGY

The methodology to carry out the monitoring program
described in Chapter 7 is described below. It is divided into
water quality, soil salinity, vegetation and fisheries elements.

Water Qualit~

I. Channel Water Quality. As required by State Water
Resources Control Board (SWRCB) Decision 1485, six sites in the
Marsh and two sites on the Sacramento River (Chipps Island or its
equivalent and Collinsville) will continue to be monitored for EC
by the Department of Water Resources (DWR). These sites are
instrumented with Martek Electrical Conductivity Sensors and
Recorders. An additional site known as D-7 (Grizzly Bay) has been
and will continue to be periodically monitored by the DWR.

In addition to the required sites, DWR will install EC
sensors and recorders at three new sites on tidal sloughs to
provide additional channel water quality data. The monitoring
sites are shown on Figure 32. Fisher-Porter EC sensors with punch
papertape recorders, which have proven to be effective with a
minimum of maintenance and breakdown will be used. These
instruments are battery operated and the data tapes can be readily
reduced through computerized operations.

The mean and range of high tide EC’s should be recorded
at each station monthly and reported to the Suisun Marsh Technical
Committee (SMTC) and SWRCB prior to the last day of the succeeding
month. A monthly grab sample near the mouth of Montezuma Slough
will be collected beginning October i, 1984.

II. Diversion and Drain Water Quality. Utilizing the
Fisher-Porter EC instruments previously described, data will be
obtained on a continuous basis at a point on each individual
ownership being monitored for soil water salinity. The recorder
will be placed at locations determined to be compatible with the
specific sites to be monitored for soil water salinity. These
locations generally will be at the major inlet, including but not
limited to on-o~oership project diversion points, of each marsh
management unit~/ being monitored. Field data shall be collected
monthly and the mean monthly salinity and range of salinities
reported to the SMTC as soon as possible.

i__/ A Marsh management unit is comprised of a single individual
ownership or a series of fields on a State Wildlife Area with
common drainage facilities.
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The EC of standing surface water at each soil water
sampling site shall be determined monthly and shall be reported to
the SMTC as soon as possible.

III. Water Level Recorders. Water level recorders (continu-
ous stage) will be installed on all individual ownerships being
monitored for soil salinity. These recorders will show how each
individual ownership’s water is managed, when the drain and flood
cycles occur, and for what time duration. Data will be collected
monthly and the mean and range of depths reported to the SMTC as
soon as possible.

Soil Water Salinit~

I. Soil Water SalinitZ. Soil water salinity will be moni-
tored in the first foot of soil, utilizing soil water extractors
installed in triplicate 6 inches below the soil surface at approx-
imately 50 sites on 12 individual ownerships selected to cover
major variations in management practices, vegetation, and soil
types which will be determined on the basis of the U. S. Soil
Conservation Service (SCS) criteria. The EC of the soil water
will be a direct reading. The specific sites to be monitored
within each individual ownership shown on Figure 32 were deter-
mined during program implementation and selected with the
assistance of a Department of Fish and Game (DFG) representative
knowledgeable about the Marsh.

The western, central, and eastern Marsh are all
represented. Sites have been chosen that vary in management
practices and cover the five major soil types: Joice, Reyes,
Tamba, Suisun, and Valdez. Likewise, several of the major
vegetation types were covered. Samples are located in sites
dominated by either alkali bulrush, pickleweed, fat-hen, or brass
buttons. Sites with complex vegetative matrices of each of these
species were also sampled.

The Marsh management units to be monitored shall be:
individual ownership’s numbers 406, 416, 426, 501, 504, 520, 513
(tidal), 702, 804, and 905, the eastern portion of the Grizzly
Island Wildlife Area and the Joice Island Wildlife Area as shown
on Figure 32. Monitoring locations may be altered by consensus of
SMTC, SWRCB, and the San Francisco Bay Conservation and
Development Commission (BCDC).

The mean EC of water in the first foot of soil will be
determined monthly at each extractor provided that sufficient soil
moisture exists to obtain an adequate sample. The mean EC of soil
water in the first, second, and third foot of the extractor site
monitoring fat-hen will be determined each month. When the soil
moisture level approaches or passes the wilting point, usually
mid to late summer, it may not be possible to obtain a soil water
sample. When this happens soil samples shall be collected and
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processed gravimetrically. Results shall be reported to SMTC as
soon as possible.

Soil water is drawn into and from the soil water extrac-
tor by applying a vacuum to tubes extending from the instrument.
The EC of extracted samples will be measured, using standard
procedures with the data recorded in millimhos. The EC data will
be converted to TDS and chlorides using relationships determined
through laboratory analysis. Field analysis of the samples will
also include determining the pH value.

The accuracy of determining the average EC of the first
foot of soil using a single extractor at the 6-inch level will be
tested. The results of monitoring with soil salinity extractors
located at 6 inches will be compared to the results from
extractors placed at 3 and 9 inches in addition to the 6-inch
depth on Reyes and Joice Series soils at locations of both high
and low surface water salinity. Sampling sites will be located on
the eastern portion of the Grizzly Island Wildlife Area and on the
Morrow Island Land Company (Individual Ownership 702) lands.
Samples will be taken monthly from each extractor for one full
year.

Since salinity tolerances of important marsh plants were
reported gravimetrically by Mall in 1969 and formed the basis upon
which the Decision 1485 water quality standards were developed, it
will be necessary to determine the relationship between soil EC
obtained gravimetrically and that obtained with the soil water
extractors.

To accomplish this, soil samples will be collected
adjacent to the selected tri-level soil water extractors. There
will be two sampling sites, one for each soil type. Soil samples
will be collected monthly at 0 to 6-inch and 6 to 12-inch depths.
A total of 144 soil samples will be collected (2 soil types times
3 extractors times 2 soil samples, at 0-6 inches and 6-12 inches,
times 12 months). These samples should be collected concurrent
with the normal sampling activities for one year beginning with
the installation of the monitoring instrumentation.

The extraction of soil samples near the buried soil
water extractors has a potential for providing tubes for piping of
surface water and affecting the EC water sampling tubes and the EC
sensor blocks. These core holes need to be carefully selected and
should be a given distance from the soil water extractors, such as
3 feet. The holes made by the core should be filled, with foreign
soil, or closed by stomping in and around the core hole. Other-
wise there be some potential for erroneous results.may

The SWRCB and/or DFG shall conduct the statistical
analysis necessary to determine the relationship between the two
sampling procedures. The SWRCB and DFG shall conclude their
analysis and shall report their findings to SMTC within three
calendar months following their receipt of one full year of
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data. The sampling methodology shall be reevaluated atsampling
that time.

Vegetation

Vegetative sampling is an important segment of the
overall monitoring program for the Plan of Protection. This
program was carefully designed and approved by the Suisun Marsh
Technical Committee (SMTC) to meet the monitoring requirements set
forth in the State Water Resources control Board’s Decision 1485
(D-1485). The program not only monitors channel water salinity
for compliance with D-1485 but also provides a mechanism for
determining the resulting soil water salinities produced on indi-
vidual ownerships. Soil water salinity and length of submergence
are the two most important factors governing vegetative composi-
tion in the Suisun Marsh (Mall 1969, Pearcy, et al. 1982).

I. Plant Survey. The composition of the vegetation
immediately adjacent to each soil water monitoring site will be
determined by DFG in August of each year. The percent of cover
contributed by each plant species present on the sample site will
be determined by a method which will not result in invalidating
the site in future years. Such method shall be acceptable to the
members of the SMTC, BCDC, and SWRCB.

II. Seed Production. The seed production of alkali bulrush
present immediately adjacent to each soil water monitoring
site will be determined in August of each year. Seed yield will
be measured by clipping the seed heads from all plants contained
within a square-meter plot. The weights of cleaned seed from each
plot will be reported in pounds per acre. The results shall be
reported by DFG, to SMTC, BCDC, and SWRCB prior to the end of the
calendar year.

The seed production of fat-hen plants adjacent to the
soil water monitoring sites on the fat hen monitoring unit shall
be determined each year. The time of sampling has yet to be
determined but will probably be in September. Results shall be
provided by DFG, to SWRCB, BCDC, and SMTC no later than
December i.

The overall vegetative composition of the Suisun Marsh
shall be determined every third year utilizing coloraerial
photography in conjunction with ground verification. The results
of these surveys will be compared to the results from past flights
and will be reported in acres and percent of total vegetation for
each major plant species. The DWR will be responsible for
providing the color aerial photographs, and the DFG will complete
the analysis. The DFG shall report the results to the SMTC, BCDC,
and SWRCB within 6 months after receipt of the completed photo
survey.
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The Marsh-wide aerial photo survey will also be used to
monitor the extent of preferred salt marsh harvest mouse habitat.
This monitoring is a requirement of the U. S. Fish and Wildlife
Service’s Section 7 determination (Appendix E). The biological
assessment in Appendix D (pages 47 to 49) describes the methodol-
ogy for this monitoring.

Wildlife

Present biweekly aerial waterfowl surveys will be
and out September through Januarycontinued will be carried from

of each year. Contracts will be let with DFG or other knowledge-
able wildlife experts to make surveys of the populations of the
black and clapper rails, and the saltmarsh harvest mouse within
the Marsh.

The results will include the numbers and distribution of
each species under study and will be reported to SMTC, BCDC, and
SWRCB within one month from the end of the year in which the
studies are made.

Fisheries

i. Fish Screen Testing. DWR and DFG have evaluated the
effectiveness of the test screen at the Roaring River Slough
intake. The test results show that the fish screen at the Roaring
River Slough Intake are required. This evaluation provided the
basis for the design of more screens for this diversion structure.
The second stage installation of fish screens is to be completed
by October 1983. Fish occurrence studies will be made after
construction of the Morrow Island and Grizzly Island Distribution
Systems intakes. Fish screens will be constructed at these
intakes if the occurrence studies show a need for them.

2. Fisheries Habitat. DWR will contract with DFG or other
knowledgeable experts to study: (a) the fish occurrence and
distribution in the marsh channels after completion of the Overall
Facilities; (b) impact of predators and disruption of fish
associated with the Montezuma Slough control structure;
(c) impact of tidal pumping on migratory fish. DWR will continue
its support of and participation with the 4-Agency study program
including the summer tow net survey, the fall midwater trawl
survey, and the Neomysis study. Fisheries evaluation will be
coordinated through the 4-Agency study program.

Reports

Preliminary data will be submitted to the SMTC as soon
as possible following collection of the data. The preliminary
data collected by DWR to be submitted for each month will be the
highs, lows, and means of the EC of the channel water, pond water,
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water diverted to the clubs being monitored, any drainage water
monitored: the continuous stage records, and the soil EC both
gravimetrically and by direct readings (extractor values). The
results of the fisheries surveys will be reported as soon as
possible after completion of the work.

An annual report will be produced which will include:
(I) the data obtained from each of the parameters discussed above;
and (2) comparisons of soil and channel water salinities and plant
production to demonstrate the effectiveness of the program and
identify areas where additional action is needed.

Program Implementation

Upon approval of the program, permits will be obtained
for each site and needed personnel will be recruited. Site
selection, instrument installation, and data collection will
commence as soon as equipment has been obtained. The program will
be implemented on a phased basis beginning upon program approval
and will be fully implemented within 2 years.
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STATE OF CALIFORNIA
STATE WATER RESOURCES CONTROL BOARD

In the matter of Permit 12720    )
(Application 5625) and other    )
permits of U. S. Bureau of       )
Reclamation for the Federal      )          DECISION 1485
Central Valley Project and of )
California Department of Water )
Resources for the State Water    )
Proj ect                             )

DECISION IN FURTHERANCE OF JURISDICTION RESERVED
IN PERMITS OF UNITED STATES BUREAU OF RECLAMATION

FOR THE FEDERAL CENTRAL VALLEY PROJECT AND
DEPARTMENTOF WATER RESOURCES FOR THE

STATE WATER PROJECT

BY THE BOARD:

The Sacramento-San Joaquin Delta and Suisun Marsh, located east

of San Francisco Bay and south of Sacramento, comprise one of

California’s most valuable natural resources (see Plate i).

The Delta and Marsh support unique and valuable fish and wild,

life resources, a substantial local agricultural economy, and a

major water-related industrial corridor in the vicinity of

Antioch. Suisun Marsh provides habitat for a wide variety of

wildlife and is a major wintering area for waterfowl using the

Pacific Flyway.

The Delta is a vital link between river systems of the

Sacramento Valley and the water deficient areas to the south and

west of the Delta. Two major systems - the State Water Project

(SWP) operated by the Department of Water Resources (Department)

!
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and the federal Central Valley Project (CVP) operated by the

United States Bureau of Reclamation (Bureau) - withdraw

supplies from the Delta for use in areas of need. These projects

are the two largest water diversions from the Delta. They pro-

vide municipal supplies to areas where over 14 million people

live and support an extremely productive agricultural economy

in the San Joaquin Valley.~/~

This decision amends the water right permits of the Department

and Bureau for the SWP and CVP facilities. The permits are

summarized in Table I which is bound at the back of this

decision. This decision is in exercise of the Board’s°reserved

jurisdiction to establish or revise terms and conditions for

salinity control and for protection of fish and wildlife, and to

coordinate the terms of the various permits for the two projects.

The Board’s authority to review and amend these permits is

derived from Section 1394 of the California Water Code, juris-

diction expressly Teserved in the subject permits, Water Code

Section I000 and the continuing authority of the Board, as

stated in the terms of the permits, to prevent waste, unreason-

able use, unreasonable method of use, or unreasonable method of

diversion of water, and Section 763.5 of Title 23 of the

California Administrative Code.

i/ A detailed description of these projects and their basic
operations is contained in the Phase I prehearing staff
report dated November 1976.
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Past Proceedings

Water rights for the CVP and SWP have been the subject of a

series of proceedings by the Board and its predecessor agency,

the State Water Rights Board, over the last 20 years. The com-

plex interaction of Delta inflow, Delta consumptive uses, export

diversions, return flows and tidal action make itagricultural

difficult to set, with reasonable accuracy, conditions for the

Delta of unlimited duration. In recognition of these facts, the

Board and its predecessor reserved continuing jurisdiction in

permits affecting Delta water supplies issued to the Department

and Bureau for subsequent amendment of conditions.

In 1967~ Decisions D 1275 and D 1291 authorized issuance of

water right permits to ~he Department for the SWP; all of these

permits contain conditions reserving jurisdiction concerning salin-

ity control and protection of fish and wildlife ’in the Delta and

coordination of terms and conditions with those of other permits

for the CVP and S~¢P.

The permits for the federal Central Valley Project were issued

pursuant to Decisions D 893 (in 1958), D 990 (in 1961), D 1020

(in 1961), D 1250 (in 1966), 1308 (in 1968) and 1356 (in 1970)

and Permit Order 124 (in 1959). Not all of the Bureau permits

currently before the Board in this proceeding contain all of the

above items. However, in most of these permits jurisdiction was

reserved to formulate or revise terms and conditions relative

to salinity control in the Delta and to coordinate terms and
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conditions of the permits issued to the Bureau with terms and

conditions of other permits issued in furtherance of the CVP

and SWP.

Decision 1379. In the exercise of reserved jurisdiction as

discussed above and following an extensive hearing during 1969 and

1970, the Board adopted Decision 1379 on July 28, 1971. Decision

1379 established new water quality requirements for the Delta and

Suisun Marsh and rescinded the previous requirements in Decisions

D 1275 and D 1291. However, Decision 1379 has been stayed by the

courts since October 1971 as a result of litigation originally

instituted by the Central Valley East Side Project Association

and the Kern County Water Agency to set aside the decision. Due

to the order staying Decision 1379, requirements of Decision D 1275,

as amended by Decision D 1291, remained in effect. However, the

federal district court approved a stipulation that the evidentiary

record of the Decision 1379 proceeding could be used by the Board

in exercising the jurisdiction reserved in other decisions.

Present Proceeding

The present proceeding was initiated on April 29, 1976, with a

preliminary hearing on the evidentiary scope of the proceeding.

The Bureau participated in the evidentiary proceeding pursuant

to a stipulation with the Board covering then pending litigation

in California v. United States in which both parties agreed that

any condition on water right entitlements held by the Bureau,

C--053850
C-053850



developed through the Delta hearing, shall not become effective

.until a final judgment of a court of competent jurisdiction has

been entered recognizing such Board authority over Bureau appro-

priations.

On July 3, 1978, the United States Supreme Court issued its

decision in California v. United States that a state may impose

any condition on control, appropriation, use or distribution of

water in a federal reclamation project that is not inconsistent

with clear congressional directives respecting the project. The

decision thus affirms the Board’s authority to impose terms and

conditions in Bureau permits including those under consideration

herein. The Board is not aware of any congressional directives

which are in conflict with the permit conditions contained in this

decision. That, however, is a legal issue which was not briefed

by the parties to this proceeding.

The present proceeding is a consolidated hearing pursuant to both

the water quality control and water right authority of the Board.

As a result of the proceeding, the Board not only is amending

terms and conditions for the subject permits of the Department

and Bureau, but also is adopting a water quality control plan

(Delta Plan) containing water quality standards for the protec-

tion of beneficial uses of the waters of the Sacramento-San

Joaquin Delta and Suisun Marsh.
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To ensure protection of Delta beneficial uses and to make optimum

use of storage, pumping and conveyance facilities, operation of

the CVP and SWP must be coordinated. Separation of the effects

of the two projects on Delta water supplies, uses and environment

is not possible. Therefore, terms and conditions related to the

Delta, including those for protection of fish and wildlife, must

be the same in all of these permits. Inclusion of such terms in

some, but not all, of the permits for the CVP and SWP would create

confusion and would be unworkable. Therefore, maintenance of the

water quality standards set forth in this decision, including

flows to be maintained for the protection of fish and wildlife,

will be imposed as a condition to all of the CVP and SWP permits

shown in Table I.

This decision and the Delta Plan are the culmination of 32 days

evidentiary hearing initiated on November 15, 1976 and concluded

on October 7, 1977.

The two documents adopted today by the Board (a water quality

control plan and a water right decision) represent a unified

effort by the Board to develop and implement under its full

authority a single comprehensive set of water quality standards

to protect beneficial uses of Delta water supplies. Since the

two distinct approvals constitute the whole of a single project,

a single environmental impact report (EIR) has been prepared and

finalized for both of these documents.
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Notwithstanding its integrated actions under these authorities,

the Board’s water right authority is quite distinct and separate

from its water quality control authority. Unlike its water

quality control authority under the State Porter-Cologne Water

Quality Control Act and the Federal Water Pollution Control Act

(PL 92-500) which is a State/federal responsibility, its water

right function is strictly a State responsibility.

This water right decision includes as conditions in permits for

the CVP and SWP the same standards as are adopted in the Delta

Plan except for the southern Delta (as explained below). In view

of this, no attempt will be made to duplicate the findings con-

tained in the Delta Plan. Instead, the findings contained in the

plan and in the Final EIR are incorporated herein by this refer-

ence and are expressly determined to constitute the findings

upon which the conclusions and Order contained herein are based.

Both the Delta Plan and EIR have undergone considerable public

review. All reviews required by the California Environmental

Quality Act have been satisfied. Drafts of the plan and EIR were

released for public review on March 15, 1978. Following a review

period of over 75 days, a public hearing on the draft plan and

EIR was held on May 30, 1978. The hearing record was leftDraft

open until June 15, 1978 in order to accommodate written

comment s.

Over 40 parties have submitted extensive comments on the draft

plan and Draft EIR. The commenting parties include the project

7 -
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operators, federal and state water service contractors, Delta

water agencies, municipal and industrial users in Contra Costa

County, fish and wildlife interests and environmental groups.

A summary of the respective concerns of each party and the

Board’s response to each is set out in a special appendix to the

Delta Plan and Final EIR.

Scope of Board Actions

As previously indicated, the jurisdiction reserved by the Board

to revise or formulate additional terms and conditions in the

water right permits issued to the Department and Bureau affect-

ing Delta water supplies covers three general areas: (I) salinity

control, (2) protection of fish and wildlife, and (3) coordi-

nation of terms and conditions of the respective permits for the

SWP and CVP.

The terms and conditions established under this reserved juris-

diction are based on circumstances expected to prevail over the

next ten years. The Board, in limiting the effective period of

decision, recognizes the uncertainty associated with possiblethis

future project facilities and the need for additional information

on the complex effects of project operations and varying water

quality conditions in the Delta and Suisun Marsh. As additional

information is developed or as additional factors affecting the

Delta and Marsh are identified, the Board will review permit

terms and conditions to ensure that beneficial uses of Delta

C--053854
C-053854



supplies are protected. Accordingly, the Board in this decision

continues ~he reservation of jurisdiction in the subject permits.

In exercising its reserved jurisdiction, the Board has two broad

statutory mandates: (I) protection of vested water rights, and

(2) protection of the public interest. These twin responsibilities

are discussedin greater detail in Chapter I of the Delta Plano

Of controlling importance to the Board’s determination is Part 4.5

of Division 6 of the Water Code, referred to as the Delta Pro-

tection Act. The Delta Protection Act accords first priority to

satisfaction of vested rights and public interest needs for water

in the Delta and relegates to lesser priority all exports of water

from the Delta to other areas for any purpose. These statutory

policies are subject to the overriding constitutional provision

that all uses of water and diversions of water must be reasonable

(Article I0, Section 2, California Constitution).

addition, projects must operated so as not to cause anyIn the be

material deterioration of water quality which would impair its

usefulness for the reasonable beneficial uses which are made of

water by senior right holders (Water Code Section 11461). In order

to ensure that the operation of project facilities does not

adversely encroach vested right holders, the Boardupon must

identify the extent to which such rights would have been satisfied

in the absence of the projects. This follows from the fundamental

requirement that the Board find that unappropriated water is

!
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available. This does not mean, of course, that the Board in this

proceeding is adjudicating individual vested water rights; rather

it means that the Board must assess the collective needs of prior

rights, as it must in connection with every application that

comes before it.

Based on information submitted during the evidentiary hearing, the

SWP and CVP facilities covered by the permits before the Board in

this proceeding do not appear to have a direct impact on water

quality conditions in the southern Delta. Thus, the Board cannot

justify imposing terms and conditions through this decision to

resolve the water quality problems in the southern Delta.

Beneficial Uses to be Protected

Beneficial uses in the Delta and Suisun Marsh have been classified

historically under three broad categories: (I) fish and wildlife,

(2) agriculture, and (3) municipal and industrial. Water quality

standards have been established for each of these broad cate-

gories of use to ensure that each is protected in its own right.

The underlying principle of these standards is that water quality

in the Delta should be at least as good as those levels which

would have been available had the state and federal projects not

been constructed, as limited by the constitutional mandate of

reasonable use. The standards include adjustments in the levels

of protection to reflect changes in hydrologic conditions

experienced under different water year types.
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Agriculture. The application of this principle to agricultural

uses in the Delta has resulted in substantially greater pro-

tection in the Delta for agricultural uses than that provided in

the existing Water Quality Control Plan for the Sacramento-San

Joaquin Delta Basin (Basin 5B Plan). The agricultural standards

in the Basin 5B Plan reflect criteria that have not changed for

over 13 years and are based essentially on the water quality

needs of the Bureau’s Tracy Pumping Plant in the southern Delta.

Even though this decision is consistent with the Delta Plan. only

those elements of the plan for which a project mitigation respon-

sibility or a compelling public interest can be shown have been

incorporated into this decision. Thus, as indicated earlier, the

specific provisions for agriculture in the southern Delta have not

been incorporated into this decision.

The current negotiations between the project operators and the

South Delta Water Agency concerning the construction of physical

facilities to provide adequate circulation in the southern Delta

to meet these standards are discussed in Chapter I of the Delta

Plan. These negotiations appear to be directed toward the most

practical solution for long-term protection of southern Delta

agriculture and should be concluded as soon as practicable, at

least by January 1980. If an agreement is not executed by

I, 1980, the Board will examine in detail southern DeltaJanuary

water rights, determine the causes and sources of any encroach-

ment, and take appropriate action to the extent of the Board’s

authority.

- ii -

C--053857
(3-053857



Riparian rights would be generally sufficient to provide suitable

water quality for agricultural uses in the southern Delta. Up-

stream depletion and water quality degradation of the San Joaquin

River and its tributaries have greatly reduced the flows avail-

able for protection of agriculture in the southern Delta. How-

ever, the permits of water development facilities in the San

Joaquin River watershed, including those of the Bureau~ which

contribute to southern Delta quality and quantity deterioration

are not before the Board, nor has any jurisdiction been reserved

in those permits to amend or supplement terms and conditions

therein. However, the permits provide that the appropriations

authorized thereby are subject to prior vested rights.~

In the event facilities under the permits currently before the

Board are found to have an effect on water quality conditions

in the southern Delta, the Board would use the jurisdiction

reserved under this decision to amend terms and conditions in

these permits as appropriate.

Fish and Wildlife. The fish and wildlife standards are taken

essentially from a draft Four-Agency Agreement developed through

five years of negotiations between the Department, Bureau, Cali-

fornia Department of Fish and Game (Fish and Game) and U. S. Fish

and Wildlife Service. However, the agreement has not yet been

2/ The SWP has no facilities on the San Joaquin River System.
Also, in addition to the New Melones Project on the Stanislaus
River the CVP has the Friant Project on the San Joaquin River.
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executed. The criteria in the draft agreement were recommended

by Fish and Game and endorsed by the Department, and were exten-

sively analyzed by the Board staff. Based on our most current

assessment, the fishery standards provide significantly higher

protection than existing basin plans. The Striped Bass Index

is a measure of young bass survival through their first summer°

The Striped Bass Index would be 71 under without project condi-

tions (i.e., theoretical conditions which would exist today in

the Delta and Marsh in the absence of the CVP and SWP), 63 under

the existing basin plans, and about 79~/ under this decision.

While the standards in this decision approach without project

levels of protection for striped bass, there are many other

species, such as white catfish, shad and salmon, which would not

be this level. To full ofprotected to provide mitigation project

impacts on all fishery species now would require the virtual

shutting down of the project export pumps. The level of pro-

tection provided under this decision is nonetheless a reasonable

level of protection until final determinations are made concern-

ing a facility or means mitigatecross-Delta transfer other to

project impacts.

There is some indication that factors other than those con-
sidered in the Board’s analysis of without project levels
may also affect striped bass survival. The effects of these
factors are such that the without project levels would be
greater than 71. However, the magnitude of this impact is
unknown and cannot be quantified at this time.

!
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Suisun Marsh. Full protection of Suisun Marsh now could be

accomplished only by requiring up to 2 million acre-feet of

freshwater outflow in dry and critical years in addition to that

required to meet other standards. This requirement would result

in a one-third reduction in combined firm exportable yield of

State and federal projects. In theory, the existing Basin 5B

Plan purports to provide full protection to the Marsh. However,

during the 1976-77 drought when the basin plan was in effect, the

Marsh received little if any protection because the system almost

ran out of water and emergency regulations had to be imposed.

This decision balances the limitations of available water supplies

against the mitigation responsibility of the projects. Thi~ bal-

ance is based on the constitutional mandate "...that the water

resources of the State be put to beneficial use to the fullest

extent of which they are capable..." and that unreasonable use

and unreasonable diversion be prevented (Article I0, Section 2,

California Constitution).

The Bureau, the Department, Fish and Game, and U. S. Fish and

Wildlife Service are working together to develop alternative water

supplies for the Marsh. Such alternative supplies appear to rep-

resent a feasible and reasonable method for protection of the

Marsh and mitigation of the adverse impacts of the projects.

Under this decision the Department and Bureau are required, in

cooperation with other agencies, to develop a plan for Suisun Marsh

by July i, 1979. The Suisun Marsh plan should ensure that the
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long-term standards for full protection of Suisun Marsh contained

in this decision are met by no later than October 1984.

Until needed physical facilities to provide supplemental supplies

to the Marsh are constructed, this decision sets interim standards

to protect the Marsh. Also, the decision requires that initial

components of the Suisun Marsh plan (on which there is general

agreement by affected parties) shall be implemented by January,

1980.

Municipal and Industrial. The level of protection for municipal

drinking water supplies under this decision is the same as that

of the existing basin plan; however, the period over which salt-

sensitive industries would be protected is somewhat shorter than

that in the basin plan. The level of protection provided in this

decision is equivalent to water quality conditions offshore of

Antioch which would occur in the absence of the federal and State

projects.

Industries in the vicinity of Antioch have benefited by the oper-

ation of project facilities including the Contra Costa Canal,

especially during the period 1945-1967. 1967, when the SWPAfter

commenced operations and demands on the CVP increased, the bene-

fits of project operations decreased and will continue to be

reduced in the future. The water rights of these industries do

not entitle them to flows which are in excess of natural flow
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,!
conditions in the Delta. If without project conditions in the

Delta are provided by this decision, vested water rights, as

limited by reasonable use, will be protected against infringement

by the SWP and CVP operations. However, in accordance with the

Delta Protection Act, if Delta water users desire additional

benefits, they may seek such benefits from the project operators

through water service contracts.

In comparing the relative municipal and industrial use protection

provided by this decision to the protection afforded by the basin

plans, consideration must also be given to conditions relatively

certain to occur in the absence of this decision. Under condi-

tions similar to the 1976-77 drought the salt-sensitive indus-

tries would in all likelihood receive considerably greater pro-

tection under this decision than under the previous approach.

The Basin 5B Plan provides that the Antioch standard should be

terminated upon a determination by the Board that adequate substi-

tute supplies are available to all municipal and industrial users

in the vicinity of Antioch. During the public hearing on the

Delta Plan the Department requested the Board to make such a

determination regarding the salt-sensitive industries in the

vicinity of Antioch. For each acre-foot of water diverted to

beneficial use from a point of diversion offshore at Antioch, 25

acre-feet of freshwater must flow out of the Delta to repel sea-

water. In view of this and the Department’s offer to pay any
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increased cost incurred by these principal water users as a

result of this substitution, the Board finds that a substitute

supply is available and provision of such supply is consistent

with the reasonableness requirements of the Constitution. Thus,

this decision includes no standard offshore at Antioch. In

accordance with the Delta Protection Act (Water Code Section

12202), however~ the substitute supply must be of like quantity

and quality to that which otherwise would have to be made avail-

able offshore at Antioch and must be provided at no additional

cost.

Export Uses. Although there are other factors considered in

assessing project impacts including the use of upstream reservoir

storage, firm exportable yield is the primary measure of the

projects’ capability to meet export demands. The combined firm

exportable yield of the SWP and CVP is the maximum annual

delivery capability to meet a given level of firm export demands

during a recurrence of the 1928-!934 hydrologic dry period.

Under this decision, about 160,000 acre-feet of additional yield

will be conserved as compared to the conditions under the basin

plans.

Compliance w~th Standards

The Delta and Marsh comprise a highly productive and immensely

valuable ecosystem which must be managed and protected as a matter

of statewide public interest. The effect of the Delta Plan and

!
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this decision is that water quality standards in the Delta must

be satisfied prior to any export from the Delta to other areas

for any purpose. These standards must be maintained as first

priority operating criteria for any and all projects or parts

thereof that may be constructed and operated under the permits

considered in this decision.

A monitoring program is required by this decision to ensure col-

lection of the data necessary to measure compliance with the water

quality standards. This program also specifies special studies

that are needed over the next few years to help address major con-

cerns that cannot be confidently resolved now due to lack of data.

The program will be implemented through terms and conditions in

the Department and Bureau permits.

The Board intends to reopen the hearing on this matter within

eight years from the adoption date, depending upon the availability

of additional information upon which to re-examine these standards.

As indicated in the Delta Plan, the Board takes no position

regarding additional project facilities to be constructed by the

Department and Bureau. However, in its review of applications

for additional appropriations by the CVP and SWP or of proposed

transfer of water utilizing CVP and SWP facilities, the Board will

review conservation and wastewater reclamation programs in the pro-

posed service areas to ensure that these additional water

C--053864
(3-053864



resources will be used in the most efficient manner possible

consistent with the general public interest. Unappropriated

water in California is an increasingly short, precious resource.

As greater demands are made on a more limited unclaimed supply,

the Board must scrutinize proposed uses more intensely than ever

before to ensure that vested water rights and the public interest

are protected.

- 19 -
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ORDER

HEREBY ORDERED THAT:

i. The Board continue the reservation of jurisdiction to:

(a) Formulate terms and conditions relative to

flows to be maintained in the Delta for the

protection of fish and wildlife in the permits

issued pursuant to Applications 5629, 5630,

1~&43, 1&44~, 144&SA, 17512, 17514A, 18721,

18723, 21636, and 21637 contained in Deci-

sions D 1275, D 1291 and 1356.

(b) Formulate terms and conditions relative to

salinity control in the Delta in the permits

issued pursuant to Applications 5625, 5626,

5629, 5630, 9363, 9364, 9365, 9366, 9367, 9368,

13370, 13371, 13372, i~4~3, I~44, 14~5A,

1&662, 1576&, 17512, 1751&A, 18721, 18723,

215&2, 21636, 21637 and 22316 contained in

Decisions D 893, D 990, D 1020, D 1250, D 1275,

D 1291, 1308, and 1356.

(c) Formulate terms and conditions relative to

coordination of terms and conditions of the

permits issued pursuant to Applications 5625,

5626, 5627, 5628, 5629, 5630, 9363, 9364, 9365,

9366, 9.367, 9368, i~3, 14~&~, I~445A, 1537~,

- 21 -
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15375, i5376, 15764, 16767, 16768, 17374,

17512, 1751~A, 18721, 18723, 215~2, 21636,

21637 and 22316 contained in Decisions D 990,

D 1020, D 1250, D 1275, D 1291, 1308 and 1356

with other permits issued to the United

States Bureau of Reclamation in furtherance

of the Central Valley Project and permits

issued to the Department of Water Resources

in furtherance of the State Water Project.

2. Permittees shall maintain, by reduction of direct

diversion at the project pumps or by release of

natural flow or ~ater in storage, or by operation

of the Delta Gross Channel gates, or by any combi-

nation of these measures, water quality conditions

in the channels of the Delta and Suisun Marsh equal

to or better than the standards set forth in the

attached Table II entitled "Decision 1~85, Water

Quality Standards for the Sacramento-San Joaquin

Delta and Suisun Marsh". These standards are

included in the Water Quality Control Plan for the

Sacramento-San Joaquin Delta and Suisun Marsh

adopted by the State Water Resources Control Board

on August 16, 1978.
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To the extent that operational constraints on the

Central Valley Project to minimize diversion of

young striped bass from the Delta during May and

June reduce project exports, permittee, the United

States Bureau of Reclamation, shall be al!owed

through coordinated operations to make up such defi-

ciencies during later periods of the year by direct

diversion or by rediversion of releases of stored

water through State Water Project facilities.

To ensure compliance with existing water quality

standards, to identify meaningful changes in any

significant water quality parameters potentially

related to operations of the Federal Central Valley

Project and the State Water Project and to reveal

trends in ecological changes potentially related

to project operations, permittees shall indepen-

dently or in cooperation with other agencies or

individuals:

(a) Operate and maintain continuous electrical

conductivity recorders at the stations indi-

cated in the attached Table III entitled

"Decision 14~5, Delta Estuary Water Quality

Monitoring Program" and shown on the attached

Figure I entitled "Decision 1~5 Water Quality
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Monitoring Locations - Water Quality Profile

Routes and Sampling Frequencies" to report

mean daily water quality conditions represen-

tative of each location.

(b) Conduct the discrete sampling program shown in

Table III and on Figure Io The sampling fre-

quency may vary as appropriate. ~When the

monthly Delta outflow index is projected to

average greater than 10,000 cfs, the program

operators may reduce the sampling frequency of

the base parameters to once each month. When

the outflow is below lO,000 cfs the sampling

frequency of base parameters shall be increased

to at least twice a month, if necessary to

achieve the monitoring goals.

(c) Conduct water quality profiles in the main navi-

gation channels between Carquinez Strait on.

the west and Stockton and Rio Vista on the east,

using a boat-mounted continuous recorder for

the following parameters: water temperature,

electrical conductivity, pH, dissolved oxygen,

turbidity, and in vivo chlorophyll.

(d) Establish continuous recorders at represen-

tative stations in the Delta and Suisun Bay

- 24 -
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to collect information on air and water

temperature, wind velocity and direction, pH,

dissolved oxygen, turbidity, and, where fea-

sible, i__~n viv____~o chlorophyll. These data sha!l

be evaluated and correlated with conditions

as they exist in the adjacent main channels.

Conduct ongoing and future monitoring surveys

as recommended by California Department of Fish

and Game and concurred in by the Board concern-

ing food chain relationships and fisheries

impacts as they are affected by CVP and SWP

operations in the Delta and Suisun Marsh.

(f) Permittees shall make available to the Board

and other interested agencies upon request results

of the above monitoring as soon as practicable

following the month during which the monitoring

was accomplished. Annual reports summarizing

the previous calendar year’s findings and detai!-

ing future study plans shall be submitted to the

by January 15 year.Board of each Detailed

reports containing the previous year’s monitor-

ing results shall be submitted by August 1 of

each year.

The Delta and Suisun Marsh monitoring program as set

forth in Condition No. A and Table III shall be

- 25 -
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evaluated continuously by per~nittees to ensure

that the goals of the monitoring program are

attained. Permittees should propose appropriate

modifications for the concurrence of the Board

to ensure attainment of the monitoring goals.

Further, the Board will review annually the results

of the monitoring program and may make appropriate

modifications thereto.

6. Upon request to and approval of the Board, vari-

ations in flow for experimental purposes for pro-

tection and enhancement of fish and wildlife may

be allowed; provided, that such variations in flow

do not cause violations of municipal, industrial

and agricultural standards in Table II.

7. For the protection of Suisun Marsh, permittees shall:

(a) Develop a plan for Suisun Marsh by July i,

1979, in cooperation with other agencies which

will ensure that the standards in Table II

for full protection of the Marsh are met.

Such plan must be satisfactory to the Board

and shall include appropriate EIR/EIS docu-

mentation, a monitoring network, physical

facilities, operating and management pro-

cedures, and assurances to restore and maintain
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Suisun Marsh primarily as a brackish water marsh

capable of producing high-quality feed and

habitat for waterfowl and otherconditions

marsh-related wildlife using best practical

management practices.

(b) Implement fully such Suisun Marsh plan by

October 198~. Under this waterI, plan

quality standards for full protection of

Suisun Marsh shall be met by no later than

October I, 198~.

Implement initial components of the Suisun

Marsh plan, on which there is general agree-

ment by affected parties, to achieve the

following goals by January l, 1980:

o Conveyance and delivery of water from

Montezuma Slough to wetland areas on

Grizzly, Simmons, Wheeler, Dutton, Van

Sickle, and Hammond Islands which are

presently flooded with water from Honker,

Suisun and Grizzly Bays.

o Conveyance and delivery of water from

Goodyear Slough to certain adjacent

wetland areas and provision of outflow

from Goodyear Slough into either Grizzly

or Suisun Bays.

- 27 -

C--053873
(3-053873



(d) Report to the Board by January 15 of each year

on progress toward implementation of mitigation

facilities.

Permittees shall report to the Board on or about

January 1 and July l, 1979 regarding the status

and progress of negotiations with the South Delta

Water Agency concerning the construction of physical

facilities and other measures for long-term pro-

tection of southern Delta agriculture. If such

agreement is not executed by January l, 1980, the

Board will examine in detail southern Delta water

rights, determine the causes and sources of

encroachment and take appropriate action.

9. Permittees shall report to the Board by January 15,

1979, and annually thereafter, on the methods to be

used in determining flows past Rio Vista and

improving accuracy of Delta outflow estimates or

on studies to be commenced by that date to deter-

mine such procedures. Permittees shall also

report annually on methods for making more precise

projections of salinity distribution in the Delta

under varying inflow, outflow and export conditions.

lO. To develop a better understanding of the hydro-

dynamics, water quality, productivity and
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significant ecological interactions of the Delta and

Suisun Marsh so that more accurate predictions

of environmental impacts related to operations of

the CVP and SWP can be made, permittees shall,

independently or in cooperation with other agencies

or individuals:

Conduct special studies to meet specific

needs and to take advantage of particular

circumstances where the data obtained are

of significant value. Such studies include,

but are not limited to, fish population and

zooplankton measurements, waterfowl food

plant production measurements, intensive

phytoplankton studies, tissue analysis of

selected biota, photosynthesis rates, sedi-

ment profile and composition, and water

velocity.

I (b) Develop and improve water quality and bio-

logical predictive tools with emphasis on

improving the understanding of flow/salinity/

phytoplankton relationships in the western

Delta, and on improving hydraulic character-

istics in existing models to represent more

closely true channel characteristics, for
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the £ollowing areas of the estuary:

i) Western Delta and Suisun Bay area,

including Suisun Marsh.

ii) San Francisco Bay to Golden Gate Bridge.

iii) Interior Delta.

(c) Participate in research studies to determine:

i) Outflow needs in San Francisco Bay,

including ecological benefits of unregu-

lated outflows and salinity gradients

established by them.

ii) The need for winter flows for !ong-term

protection of striped bass and other

aquatic organisms in the Delta.

ii. Conditions relating to salinity control and protection

fish and wildlife in the Delta in Decisions D 1275,

D 1291 and 1379 are rescinded.

Dated: August 16, 1978 --11.~~ i/

hn E’ Bryson, C~airman’

~. Do; Maughan, ~2ce;hairman

W. W. Adams, Member
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TABLL I                                    Sheet 1 of 6

PERMITS FOR FEDERAL CENTRAL VALLEY PROJECT AND STATE WATER PROJECT
CONTAINING RESERVED JURISDICTION REGARDING THE SACRAMENTO-SAN JOAQUIN DELTA

OR COORDINATION OF TERMS AND CONDITIONS

Permit-~ Applica- Permit Source I Direct Diversion : S.tora~e...        : Purpose
~e~-i/ : tion No. No. ).qu~nti, t.y(c, fs) : Season ..~quantity(AF) :.. S~asqn i-

USBR 5625 12720 Sacramento River 11,000 Jan.l to 3,190,000 Oct. 1 to Power
Dec. 31 June 30

USBR 5626 12721 Sacramento River 8,000 Jan.l to 3,190,000 Oct. 1 to Irrigation,
Dec. 31 June 30 domestic,

stockwa~ering
navigation
and recrea-
tion

USBR ~627 11966 Trinity River i,i00 Jan.l to 1,540,000 Jan. 1 to Power
j Dec. 31 Dec. 31

~ USBR 5628 11967 Trinity River 2,500 Jan.l to 1,540,000 Jan. 1 to Irrigation,
Dec. 31 Dec. 31 domestic,

navigation,
salinity con-
trol and
flood control

DWR 5629 16477 Feather River 7,600 Jan.l to 380,000 Oct. 1 to Power, re-
Dec. 31 July 1 creation,flsh

and wildlife
enhancement

DWR 5630 16478 Feather River 1,400 0ct.l to 380,000 Oct. i to Irrigation,
July 1 July 1 domestic,

municipal,
industrial,
salinity con-
trol, recrea-
tion, fish
and wildlife
enhancement

USBR 9363 12722 Sacramento River 1,000 Jan.l to 310,000 Oct. 1 to Municipal
Dec. 31 June 30 and indus-

trial



Sheet 2 of 6.TABLE I          (Continued)

PERMITS FOR FEDERAL CENTRAL VALLEY PROJECT AND STATE WATER PROJECT
CONTAINING RESERVED JURISDICTION REGARDING THE SACRAMENTO-SAN JOAQUIN DELTA

OR COORDINATION OF TERMS AND CONDITIONS
Permit-: App!ica’ Permit Source } Direct Diversion ~ Storage } Purpose
t-e I/ ~ tlon No. No ’Quantity~.ig.fs) : Season ~..qu.antitz.<AF) : Season

USBR 9364 12723 Sacramento River 9,000 Jan. 1 to 1,303,000 Oct. 1 to Irrigation,
Dec. 31 June 30 flood ¢cntrol,

domestic,
stockwatering,
navigation &
recreation

USBR 9365 12724 Sacramento River 2,275 Jan. i to 1,303,000 Oct. i to Power
Dec. 31 June 30

USBR 9366 12725 Rock Slough 200 Jan. 1 to .... Irrigation and
Dec. 31 domestic

~ USBR 9367 12726 Rock Slough 250 Jan. i to Municipal and
~ Dec. 31 ¯ industrial

USBR 9368 12727 Old River 4~0.00 Jan. 1 to .... Irrigaticn
Dec. 31 and domes:fc

USBR 13370 11315 American River 8,000 Nov. 1 to 1,000,000 Nov. 1 to Irrigation,
Aug. 1 July 1 salinity con-

trol and
flood control

USBR 13371 11316 American River 700 Nov. I to 300,000 Nov. 1 to Municipal,
Aug. 1 July 1 industrial,

domestic and
recreational

USBR 13372 11317 American River 8,000 Jan. i to 1,000,000 Oct. 1 to Power
Dec. 31 July 1



TABLE I (Continued) Sheet 3 of 6

PERMITS FOR FEDERAL CENTRAL VALLEY PROJEC~ AND STATE WATER PROJECT
CONTAINING RESERVED JURISDICTION REGARDING THE SACRAMENTO-SAN JOAQUIN DELTA

OR COORDINATION OF TERMS AND CONDITIONS
perm~t-!Applica- Permit Source : Dirsct Diversion "~ Storase Purpose
tee 1/ ~ tion No. ~o. !Quantity<cfs) : Season iQuantit.y(AF) : Season

DWR     14443 16479 Feather River, 1,360 Ja~ 1 to 3,500,000 Sept. 1    Irrigation,
Dec. 31 to July 31d°=estic,

municipal, in-

Sacramento-San dustrial~
salinity con-Joaquin Delta Jan. 1 to 42,100 Jan. 1     trol, recrea-

Channels 6,185 Dec. 31 to Dec. ~ tlonal, fish
and wildlife
enhancement

DWR     14444 16480    Feather River 11,000 Jan. 1 to 3,500,000 Oct. 1 to Power, recrea-
Dec. 31 July 1 tional and

fish and wild-
life enhance-
merit

DWR     14445A 16481    Italian Slough 2,115 Oct. 1 to 44,000 Oct. 1 to Irrigation,
July i July 1 domestic,

municipal, in-
dustria!~
salinity con-
trol, recrea-
tional and
fish and
wildlife en-
hancement

USBR    14662 11318    American River .... 300,000 Oct. 1 to Power
July 1



TABLE I (Continued) Sheet 4 of 6

PERMITS FOR FEDERAL CENTRAL VALLEY PROJECT AND STATE WATER’PROJECT
~ONTAINING RESERVED JURISDICTION REGARDING THE SACRAMENTO-SAN JOAQUIN DELTA

OR COORDINATION OF TERMS AND CONDITI0~qS
~ermit- i Applica- Permit Source DirQct Diversion : Storage } Purpose
tee iJ : tion No. No. quantity(cfs)    : Season !quantity(AF~ : Season :

USBR 15374 11968 Trinity River 300 Jan. 1 to 200,000 Jan. 1 to Municipal and
Dec. 31 Dee. 31 industrial

USBR 15375 11969 Trinity River 1,700 Jan. 1 to 1,800,000 Jan. 1 to Irrigation,
Dec. 31 Dec. 31 domestic,

fish & wild-            ~O
life propaga-         ~O
tlon, navi-

I                                                                                                                                                  gation,~ater

quality con-
trol and
recreation

I
USBR 15376 11970 Trinity ~iver 3,525 Jan. i to 1,800,000 Jan. I to Power

Dec. 31 Dec. 31

USBR 15764 12860 Old River .... 1,000,000 Oct. 1 to Irrigation,
April 30 domestic,

stockva~ering
municipal,
industrial
and recrea-
tion

USBR 16767 i1971 Trinity River .... 700,000 Jan. 1 to Irrigation,
Dec. 31 domestic and

water quality
control

USBR 16768 11972 Trinity River 175 Jan. 1 to 700,000 Jan. 1 to Powe:
Dec. 31 Dec. 31



Sheet 5 of 6
TABLE I       (Continued)

PERMITS FOR FEDERAL CENTRAL VALLEY PRoJEcT AND STATE WATER PROJECT
CONTAINING RESERVED JURISDICTION REGARDING THE SACRAMENTO-SAN JOAQUIN DELTA

OR COORDINATION OF TERMS AND CONDITIONS
Permit-~ Applica- Permit Source I Dir~"~t ’DiVersion : Storage Purpose
tee I_/ ~ tion No. No. !Quan.;.it.y(cfs)    : Season }Quantity(AF) : Season

USBR 17374 11973 Trinity River 1,500 Jan. 1 to .... Irrigation,
Dec. 31 domestic,

municipal,
industrial,
salinity con-
trol, recrea-
tion, fish
and wildlife
enhancement

DWR 17512 16482 Italian Slough .... 1,100,000 Oct. 1 to Irrigation,
~ and San Luls July 1 domestic,
~n Creek municipal, in-
| dustrial,

salinity con-
trol, recrea-
tion, fish
and wildlife
enhancement

DWR 17514A 16483 Lindsey Slough 135 Oct. 1 to .... Municipal and
July 1 industrial

USBR 18721 16209 North Fork Amerl- i00 Nov. 1 to 1,700,000 Nov." i to Irrigation,
can River and Aug. i July 1 recreation,
Knickerbocker incidental
Creek domestic and

water quality
control

USBR 18723 16210 North Fork Ameri- 6,300 Jan. 1 to 1,700,000 Nov. 1 to Power, incl-
can River and Dec. 31 July I dental
Knickerbocker recreation
Creek and domestic"
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TABLE I (Continued)

PERMITS FOR FEDERAL CENTRAL v~,.,.~Y PROJECT AND STATE WATER PROJECT
CONTAINING RESERVED JURISDICTION REGARDING THE SACRAMENTO-SAN JOAQUIN DELTA

OR ~OORDINATION OF TERMS AND CONDITIONS
Permit-: App!ica- Permit Source : Direct Diversion : Storage          ~ Purpose
tee I_/ i tlon No. No. ~Quantity.(.gfs)    : Season !qugntlty(AF) : Season :

USBR 21542 15149 Old River .... 1,000,000 Nov. 1 to Power
April 30

USBR 21636 16211 North Fork Amerl- 600 Jan. 1 to 800,000 Nov. ! to Power
can River and Dec. 31 July 1
Knickerbocker
Creek

USBR 21637 16212 North Fork Amarl- 900 Nov. i to 800,000 Nov. 1 to Irrigation,
can River and July 1 July 1 municipal, ~O

Knickerbocker industrial, ~O
Creek domestic,

recreation,            ~
fish and               tO
wildlife en-
hancemen~ and         O
water quality         I
control

USBR    22316          157~5    Rock Slough .... 5,400       Oct. 1 to Irrigation,
June 30      domestic,

municipal,
industrial,
water quali=y
control and
recreation

i__/ USBR = Permit held by U.S. Bureau of Reclamation
DWR = Permit held by Department of Water Resources



I                                                         Table II
DECISION 1485

I WATER QUALITY STANDARDS

FOR THE SACRAMENTO-SAN JOAQUIN DELTA AND SUISUN MARSH I_/

I BENEFICIAL USE PROTECTED PARAMETER DESCRIPTION YEAR TYPE2-~/ VALUES

and LOCATION

MUNICIPAL and INDUSTRIAL

I Contra Costa Canal Intake Chloride Maximum Mean Daily CI- All 250
at Pumping Plant No. I in mg~ I

Contra Costa Canal Intake Chloride Maximum Mean Daily 150 mg/I Number of Days Each Calendar Year
at Pumping Plant No. I Chloride for at least the number Less than 150 mg/I ChlorideI ot of days shown during the
Antioch Water Works Intake Calendar Year. Must be provided Wet 240 (66%)
on San Joaquin River in intervals of not less than Ab. Normal 190 (52%)

two weeks duration. (% of Year BI. Normal 176 (48%)
shown in parenthesis) Dry 165 (45%)I Critical 155 (42%)

City of Vallejo Intake Chloride Maximum Mean Daily CI- All 250
at Cache Slough in mg/I

I Clifton Court Forebay Intake Chloride Maximum Mean Daily CI- All 250
at West Canal in mg/I

Delta Mendota Canal Chloride Maximum Mean Daily CI- All 250
at Tracy Pumping Plant in mg/I

I AGRICULTURE 0.4s EC EC from Date
April 1 to Shown 3’ to

WES TERN DELTA Date Shown Au~l. 15

I Emmaton on the Electrical Maximum 14.day Running
Sacramento River Conductivity Average of Mean Daily Wet Aug. 15 --

EC in mmhos Ab. Normal July 1 0,63
BI, Normal June 20 1,14
Dry June 15 1.67

I Critica I --- 2.78

Jersey Point on the Electrical Maximum 14.day Running Wet Aug. 15 --
San Joaquin Rivet Conductivity Average of Mean Daily Ab. Normal Aug. 15 --

EC in mmhos BI, Normal June 20 0.74

I Dry June 15 1.35
Critica I ---- 2.20

INTF-RtOR DF,L TA

Terminous on the Electrical Maximum 14-day Running Wet Aug. 15 ----

I Mokelumne River Conductivity Average of Mean Daily Ab. Normal Aug. 15 --
F,C in mmhos BI. Normal Aug. 15 --

Dry Aug. 15 --
Critical -- O, 54

I San Andreas Landing on the Electrical Maximum 14-day Running Wet Aug, 15 ---
San Joaquin Rivet Conductivity Average of Mean Daily Ab. Normal Aug. 15 --

EC in mmhos BI. Normal Aug, 15 ---
Dry June 25 0,58

I
Critical            ----             O, 87

C--053883
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IdDIU II

DECISION 1485
WATER QUALITY STANDARI3S

FOR THE SACRAMENTO-SAN JOAQUIN DELTA AND SUISUN MARSH

BENEFICIAL USE PROTECTED PARAMETER DESCRIPTION YEAR TYPE2-,’ VALUES

and LOCATION

FISH AND WILDLIFE
¯ STRIPED BASS SPAWNING

Prisoners Point on the Electrical Average of mean daily EC for All April 1 to May 5
San Joaquin River Conductivity the period not to exceed 0.550 mmhos

Chipps Island Delta Outflow Average of the daily Delta All April 1 to April 14
Index in cfs outflow index for the period, 6700 cfs

not less than

Antioch Waterworks Intake Electrical Average of mean daily EC for All April 15 to May 5
on the San Joaquin River Conductivity the period, not more than 1.5 mmhos

Antioch Waterworks Intake Electrical Average of mean daily EC for All - Total Annual Imposed April 1 to May
Conductivity the period, not more than the whenever Deficiency MAF EC in mmhos
(Relaxation values corresponding to the the proiects
Provision - oeficiencies taken (linear impose 0 1.5deficienciesreplaces the interpolation to be used to in hrm 0.5 1.9
above Antioch determine values between supplies 5/ 1.0 2,5
and Chipps those shown) 1,5 3.4
Island Stan- 2.0 4.4
dard whenever 3.0 10,3
the projects 4.0 or more 25.2
impose
deficiencies in
firm supplies 5/

¯ STRIPED BASS SURVIVAL
Chipps Island Delta Outflow Average of the daily Delta Ma)~ 6-31 June July

Index in cfs outflow index for each period Wet 14,000 14,000 10,000
shown not less than Ab. Normal 14,000 10,700 7,700

BI. Normal 11,400 9,500 6,500
Subnormal

Snowmelt 6,500 5,400 3,600
Dry6~/, 4,300 3,600 3,200
Dry’/or

Critical 3,300 3,100 2,900

¯ SALMON MIGRATIONS

Rio Vista on the Computed net Minimum 30-day runaing Feb. 1- Mar.16-
Sacramento River stream flow average of mean daily Jnn. Mar. 15 June 30

in cfs net flow Wet ~ ~ 5,T
Ab. Normal 2,500 2,000 3,000
BI. Normal 2,500 2,000 3,000
Dry or

Critical 1,500 1,000 2,000

Sept, l-
July

~ Dec. 31wet
Ab, Normal 2,000 1,000 2,500
BI, Normal 2,000 1,000 2,500
DW or

Critical 1,000 1,000 1,500

¯ SUISUN MARSH #an,--M~y ,Oct.--Dec,
Chipps Island at Electrical Maximum 28-day running Wet 12.5 mmhos 12.5 mmhos
O&A Ferry Landing Conductivity average of mean daily EC Ab. Normal 12.5 mmhos 12,5 mmhos

BI. Normal I2.5 mmhos 12.5 mmhos
Dry or

Critical 12.5 mmhos 15.6 mmhos
(The 15.6 mmhos EC Standard applies
only when project water users are taking
deficiencies in scheduled water supplies
otherwise the 12.5 mmhos EC remains
in effect.)

Chipps Island Delta Outflow Average of the daily Wet February--May
Index in cfs Delta outflow index for 10.000 cfs

each month, not less than Subnormal February-Aprii
values shown Snowmelt 10~000 cfs

Minimum daily Delta Ab. Norm. and January-April
outflow index for 60 BI. Norm. 12.000 cfs
consecutive days in
the period

C--053884
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Table II
DECISION 1485

WATER QUALITY STANDARDS

FDR THE SACRAMENTO-SAN JOAQUIN DELTA AND SUISUN MARSH 1/
BENEFICIAL USE PROTECTED PARAMETER DESCRIPTION YEAR TYPE2~’ VALUES

and LOCATION

FISH AND WILDLIFE
¯ SUISUN MARSH Jan.-May

Chipps Island (continued) Delta Outflow Average of the daily Delta All (if greater 6,600 cfs
Index in cfs outflow index for each month, flow not required

not less than values shown by above stan.
dard) -whenever
storage is at or
above the mini-
mum level in the
flood control
reservation en-
velope at two out
of three of the
following: Shasta
Reservoir, Oroville
Reservoir, and CVP
sto~age on the
American River

EC in
Month mmhosCollinsville on Sacramento Electrical The monthly average of both All - To become Oct. 19.---~River (C-2) Conductivity daily high tide values not effective Nov. 15.5

to exceed the values shown Oct. I, 1984 Dec. 15.5Miens Landing on Montezuma (or demonstrate that equiva. Jan. 12.5Slough (S-64) lent or better protection will Feb. 8,0
Montezuma at Cutoff be provided at the location) Mar. 8.0Slough
Slough (S-48) Apr. 11.0

May 11.0
Montezuma Slough near mouth

Suisun Slough near Volanti
Slough (S-42)

Suisun Slough near mouth (S-31)

Goodyear Slough south
of Pierce Harbor (S-35)
Cordelia Slough above
S. P. R.R. (S-32)

n OPERATIONAL CONSTRAINTS

May June JulyMinimize diversion of Diversions The mean monthly diversions All 3,000 3,000 4,600
young striped bass from in cfs from the Delta by the State
the Delta Water Project (Department)

not to exceed the values
shown.
The mean monthly diversions .May June
from the Delta by the Central All 3,000 3,000
Valley Project (Bureau), not
to exceed the values shown

Minimize diversion of Closure of Delta cross channel All -- whenever April 16-Nay 31young striped bass into gates for up to 20 days but no the daily Delta
Central Delta more than two out of four outflow index

consecutive days at the dis- is greater than
cretion of the Department of 12,000 cfs
Fish and Game upon 12 hours
notice

move- Cross Channel All Jan. 1-April 15Minimize CROSS Delta Closure of Delta
merit of Salmon gates (whenever the daily

Delta outflow index is greater
than 12,000 cfs)

C--053885
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Table II
DECISION 1485

WATER QUALITY STANDARDS
FOR THE SACRAMENTO-SAN JOAQUIN DELTA AND SUISUN MARSH 1/

FISH PROTECTIVE FACILITIES

Maintain appropriate re~ords of the numbers, sizes, kinds of fish salvaged and of water export rates and fish
facility operations.

STATE FISH PROTECTIVE FACILI.TY

The facility is to be operated to meet the following standards to the extent that they are compatible w,th water
export rates:

(a) King Salmon - from November through May 14, standards shall be as follows:
(1) Approach Velocity - 3.0 to 3.5 feet per second
(2) Bypass Ratio - maintain 1.2:1.0 to 1.6:1.0 ratios in both primary and secondary channels
(3) Primary Bay -- not critical but use Bay Bas first choice
(4) Screened Water System - the velocity of water exiting from the screened water system is not to exceed

the secondary channel .=pproa~h velocity. The system may be turned off at the discretion of the operators.
(b) Striped Bass and White Catfish - from May 15 through October, standards shall be as follows:

(1) Approach Velocity - in both the primary and secondary channels, maintaina velocity as close to 1.0
feet per second as is possible

(2) Bypass Ratio
(i) ¯ When, 0n.l)’ Bay A (with center wall) is in operation maintain a 1.2:1.0 ratio
(ii) When both primary bays are h~ operation and the approach velocity is less than 2.5 feet per second,

the bypass ratio should be 1.5:1.0
(iii) When only Bay B is operating the bypass ratio should be 1.2:1.0
(iv) Secondary channel bypass ratio should be 1.2:1.0 for all approach velocities.

(3) Primary Channel - use Bay A (with center well) in preference to Bay B
(4) Screened Water Ratio - if the use of screened water is necessary, the velocity of water exiting the

screened wa/er system is not to exceed the secondary channel approach velocity
(5) Clifton C,out:t Forebay Water Level - maintain at the highest practical level.

TRACY FISH PROTECTIVE FACILITY
The secondary system is to be operated to meet the following standard~, to the extent that they are compatible
with water export rates:
(a) The secondary velocity should be maintained at 3.0 to 3.5 feet per second whenever possible from February

through May while salmon are present
(b) To the extent possible, the secondary velocity should not exceed 2.5 feet per second and preferably 1.5 feet

per second between June 1 and August 31, to increase the efficiency for striped bass, catfish, shad, and ether
fish. Secondary velocities should be reduced even at the expense of bypass ratios in the primary, but the ratio
should not be reduced below 1:1.0

(c) The screened water discharge should be kept at the lowest possible level consistent with its purpose of
minimizing debris in the holding tanks

(d) The bypass ratio in the secondary should be operated to prevent excessive velocities in the holding tanks, but
in no case should the bypass velocity be less than the secondary approach velocity.

FOOTNOTES
1_./ Except for flow, all values are for surface zone measurements. Except for flow, all mean daily values are based

on at least hourly measurements. All dates are inclusive.
2_/ Footnote 2 is set forth on next sheet.

3_,/ When no date is shown in the adjacent column, EC limit in this column begins on April 1.
~ If contracts to ensure such facilities and water supplies are not executed by January 1, 1980, the Board will tak

appropriate enforcement actions to prevent encroachment on riparian rights in the southern Delta,
5_/ For the purpose of this provision firm supplies of the Bureau shall be any water the Bureau is legally obligated

to deliver under any CVP contract of 10 years or more duration, excluding the Friant Division of the CVP, subje~
only to dry and critical year deficiencies. Firm supplies of the Department shall be any water the Department
would haw delivered under Table A entitlements of water supply contracts and under prior right settlements had
deficiencies not been imposed in that dry or critical year.

6._./ Dry year following a wet, above normal or below normal year.
~ Dry year following a dry or critical year.

8_./ Scheduled water supplies shall be firm =upplies for USBR and DWR plus additional water ordered from DWR by a¯
contractor the previous September, and which does not exceed the ultimate annual entitlement for said contractor~

NOTE: EC values are mmhos/cm at 25°C. ¯

- 40 -
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FOOTNOTE 2 OF TABLE II

YEAR CLASSIFICATION

YEAR TYPE z_,/

Year classification shall be determined by the forecast All Years for F.Year Following
of Sacramento Valley unimpaired runoff for the current water All Standards ,/Critical Year 3_/
year (October 1 of the preceding calendar year through ExceptJ
September 30 of the current calendar year) as published in
California Department of Water Resources Bulletin 120 for
the sum of the following locations: Sacramento River above
Bend Bridge, near Red Bluff; Feather River, total inflow to . ~ 22.5
Oroville Reservoir; Yuba River at Smartville; American
River, total inflow to Folsom Reservoir. Preliminary 19,6
determinations of year classification shall be made in
February, March and April with final determination in May.
These preliminary determinations shall be based on hydro-
logic conditions to date plus forecasts of future runoff
assuming normal precipitation for the remainder of the

z
water year.

<~:

YEAR TYPE RUNOFF, MILLIONS OF ACRE-FEET

~

Wet ~J equal to or greater than 19.6 (except
15,7 ~

15,7

equal to or greater than 22.5 in a year .~o

following a critical year). 3_/’ _

Above Normal ~-/ greater than 15.7 and less than 19.6
(except greater than 15.7 and less than =" o
22.5 in a year following a critical year).~J

Below Normal ~-J equal to or less than 15.7 and greater
than 12.5 (except in a year following a
critical year).3-/ 12,5 ~. ’ 12,5

Dry equal to or less than 12.5 and greater
than 10.2 (except equal to or less than
15.7 and greater than 12.5 in a year
following a critical year).~J "-"

/
Critical equal to or less than 10.2 (except equal /

to or less than 12.5 in a year following
..{L

a critical year).~J 10,2

I
~-/ Any otherwise wet, above normal, or below normal year may be designated a subnormal

I snowmelt year whenever the forecast of April through July unimpaired runoff reported in
the May issue of Bulletin 120 is less than 5.9 million acre-feet.

z_/ The year type for the preceding water year will remain in effect until the initial forecast

I of unimpaired runoff for the current water year is available,
3_/ ":Year following critical year"" classification does not apply to Agricultural, Municipal and

Industrial standards.

I
i - 41 -
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TABLE llI- DECISION 1485

DELTA ESTUARY WATER QUALITY
MONITORING PROGRAM

Station Location
C2 Sacramento River @ "~ollinsv, ille              C    .,

Sacramento ,River @ Greens Landing           C    SM/~ SM/M M     SA .... SA
C& San Joaq.uin River @ S,an Andreas Landing C
C5 Contra Costa Canal @ PP ,#I C

C
C6 San Joaquin River at Brandt Bridge

~’o Ho

C7 San Joaauin River @ Mossda!e SM/M ~M/M M     SA    SA

C8 Old River near Middle River C
~oreoa ~

C9 West Canal @ mouth/intake to Clifton Ct. C SM/M 3M/M M ,

CIO ....San Joaquin River @ Vernalis Flow~4/M M

CI~, Mokelumne River @ Terminous C
C!9 Cache Siou~h @ City of Valle,jo Intake C

D& Sacramento River above Point Sacramento ~M/N 3N/N M SA SA

D6 Suisun Bay at B,ulls Head Point nr. Martin~z ~M/M M SA SA

D7 Grizzly Bay @ Dolphin hr. Suisun Slough ~M/M ~M/M M SA

D8 ......Suisun Bay off Middle Point nr. Nichols ~M/M ~M/M M

D9 Honker Bay, near Wheeler Point ~M/M ~M/M M SA SA
Dl© Sacramento River @ ,C.hipps Island C

~M/M’
M

D!! Sherman Lake near Antioch,,, ~M/M M SA SA
D!9 San Joaquin River @ Antioch Ship Channel ~M/M ~M/M M SA

San Joaquin River @ Antioch Water Works C

D!AA Bi~ Brea,k near Oak!gy ,. SM/M ...... M ., ,S,A    SADi5 San Joaqu, i.n’ Riy, er @ Jersey, Point
, , C SM/M SM/M M

D!6.,,,San Joaauin River @ Twitchell Is., SM,/M M
D.I.9.. ,,Frank,s, Tr.ac,t near Ru,sso’s Landing SM/M M    SA ,SA ¯
D22_,.S,acramento River @ Emmaton C S,,M/~I., M

cD24 Sacramento River below Rio Vista Bridge Flow sMiM SM/M M
D~o San Joaquin, River @                              .P°tat°, Point,    ., ,.,                 SM/M SM/M., M
D28A Old River near, Rancho Del Rio C SM/M M     SA SA
D29. ,San .J,.,oaquin River @ Priso.,~.ers ,P, oint W
DA2 San Pablo Bay near, ~o, deo SM/M SM/M M
DMCI Delta Mendota Canal,, C

(Continued on next page)
¯
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TABLE III - DECISION 1485

DELTA ESTUARY WATER QUALITY
MONITORING PROGRAM .~ o

Station Location ................... ~

~D6 Sycamore Slough near Mouth SM!M M

South For  Mo elumne River bel  ° ,  am re
MDIO Dis,appointment Slough @ Bishop Gut SM/M ~M,/M M

P8 San Joaquin River at Buckiey Cove 5M/M BM/M M

Pl_O Middle River @ Borden Highway ~.H. $,M/N M ,,,
CP12 Old River @ Tracy Road Bridge

G.H. SM!M M

S31 Suisun Slough near mouth C

S~,~, Cordelia Slough above S.P.R.R. C

$3.5 Goodyear Slough s,,9,, of Pierce Harbor C

$42 Suisun Slou~h near Volanti Slough C SM/M ~M/M M

SL8 Montezuma Slough at Cutoff Slough C

$64 Miens Landing on Montezuma Slough C ,,
D7.* Montezume .Sl.ou~h near mouth P

* Location close to the station shown
C - Continuous
W- Weekly (April I- May 5)
SM - Semi-monthly (twice a month)
M - Monthly
SA - Semi-annually (spring and fall)
G.H. - Gage Height
P - Periodic, to obtain adequate correlation with other stations

l_~! Air and water temperature, electrical conductivity, pH, dissolved
oxygen, turbidity, water depth to 1% light intensity, secchi disc depth
volatile and non-volatile suspended solids, nitrate, nitrite, ammonia,
total organic nitrogen, extracted chlorophyll a, silica.

~/ Enumeration and identification to the species level where possible.

~./ Orthophosphate and total phosphorus.

4_/ Heavy metals- arsenic, cadmium, chromium (all valences), copper, iron,
lead, manganese, mercury, zinc.

Pesticides - chlorinated hydrocarbons to include: Aldrin, Altrazine,
BHC, Chlordane, Dacthal, DDD, DDE, DDT, Dieldrin, Endrin,Endosu~ ~a.:,
Heptachlor, Kelthane, Lindane, Methoxychlor, Simazine, Toxaphene, PCS.

Sampling to take place in water column and bottom sediments.
Sediment samples are to be taken in transects across the channel.

5/ Benthic samples are to include identification and enumeration to the
lowest taxonomic level possible. Samples to be taken in transects
across the channel. Continuation of this aspect of the monitoring
Nrogram will be reevaluated annually.

C--053889
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BIOLOGICAL ASSESSMENT OF THE IMPACTS OF THE

SUISUN MARSH MANAGEMENT PLAN

ON THE

SALT ~RSH HARVEST MOUSE
(Reithrodontomys raviventris halicoetes)

and

CALIFO~]IA CLAPPER RAIL
(Rallus longirostris obsoletus)

June 15, 1981
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I. INTRODUCTION

The Suisun Marsh (Marsh), defined in Section 29102 of the

California Public Resources Code, represents one of the largest

brackish water marshes in the United States (Figure I). Situated

adjacent to Suisun and Grizzly bays in the Sacramento-San Joaquin

Estuary in southern Solano County, California, its over 57,000

acres provide one of the most significant waterfowl wintering

areas in the Pacific Flyway. The Marsh supports an extremely

diverse fauna representing nearly 200 species of wildlife, and

provides habitat for two species listed by the U. S. Fish and

Wildlife Service (USFWS) and the California Department~of Fish

and Game (CDFG) as endangered, the salt marsh harvest mouse,

Reithrodontomys. raviventris (mouse), and the California clapper

rail~ Rallus longirostris obsoletus,~(rail).

The quantity of Delta outflow is the most important factor

influencing the salinity of surface water within most of the Marsh.

Upstream water development has resulted in a change of pattern and

an overall reduction of Delta outflow. With the change in pattern

of Delta outflow, channel salinity has increased particularly dur-

ing the March-through-May period. The California State Water Re-

sources Control Board (SWRCB), in its Decision 1485, established

standards for salinity from October through May to protect the

Marsh. These standards would either require an increase in Delta

outflow of about 3.1 to 4.8 million acre-feet per year above the

Delta standards during controlled conditions, or the development

of alternatives to deliver water to the ~arsh management areas.

C--053896
(3-053896



(,-,,09VDIH D



The degradation of the Marsh as a brackish marsh is related

to problems with existing channel water quality conditions, Delta

outflow9 present management practices, and existing interior man-

agement ~acilities. Solutions to these problems are based on De=

cision 1485 quality standards for Marsh channels. The effect of

soil salinity on the distribution and growth of brackish marsh

vegetation, relationships between soil and pond salinities, and

the relationship between pond salinities and channel salinities

formed the basis of these standards. The Suisun ~arsh Management

Plan (Plan) represents a workable solution based on provision of

a specific quality and quantity of supplemental water, and con-

trol and distribution facilities.

This Plan would meet Marsh water quality standards by chang-

ing the major intake f~r Marsh water supplies from Grizzly Bay to

the Sacramento River near Collinsville, by introducing municipal

waste water, and by redistributing water in major Marsh channels

to produce a better water quality. The Marsh standards are based

on this combined approach of improved and more intensive water

management.

This biological assessment includes a description of the

proposed project, a summary of results from studies completed in

the Marsh and its vicinity for both endangered species, antici-

pated impacts, project alternatives and proposed conservation

measures.

C--053898
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II. DESCRIPTION OF THE PROJECT

Historically, the Marsh was a freshwater marsh subject to

annual intrusion of saline San Francisco Bay water particularly

during dry summer and early fall months (California Department

of Water Resources 1980). Early attempts to reclaim the Marsh

for agriculture began in the 1850’s with the construction of low

levees. Levee systems were upgraded and by the late 1800’s the

majority of the Marsh had been removed from tidal influence. Ag-

ricultural attempts met with little lasting success as soil water

salinities became too high to support crops. Some pature land

still remains within the Marsh. The value of the Marsh to wild-

life has, however, remained at an extremely high level in its

brackish condition.

The change in seasonal levels of Delta outflow has resulted

in increased salinity intrusion into the Marsh during the ~arch

through May period when soil salinity conditions affecting plant

|~roduction are the greatest (Mall 1969). This change threatens

rl~e ~’~ture ol the Marsh as a highly prod~ctive brackish water marsh.

The Plan is designed to protect against the effects of these

increased salinities on the Marsh, and has four major elements.

These are: Delta Outflow, Physical Facilities, Monitoring Program

and Management Program.

I. Delta Outflow

Outf!ow from the Sacramento River, supplemented

when necessary by project releases, would provide for

the required water quality in the Sacramento River at

Collinsville for circulation through the Marsh. This

C--053899
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required water quality is equivalent to the standards

included in Decision 1485 for site C-2 (Table i).

Physical Facilities

In order to meet the required water quality at

locations within the Marsh as shown in Table i, specific

water control and conveyance structures are needed.

Facilities range from new or enlarged channels to a

water control structure on Montezuma Slough (Figure 2).

Each facility is discussed briefly. More detailed in-

formation may be obtained by referring to the Plan of

Protection (California Department of Water Resources

1980). Several of the facilities have been completed

as a part of the Initial Facilities and are not dis-

cussed in this assessment.

a. Montezuma Slough Control Structure

This facility is a keystone to the entire

Marsh management system. It is proposed to

be a concrete control s~ructure with two radial

gates and a boat lock constructed one and one-

half miles from the eastern end of Montezuma

Slough. The structure will be operated to

tidally pump water from the Sacramento River

near Collinsville into Montezuma Slough during

periods when Delta outflows would not be suffi-

cient to adequate water quality.provide

b. Grizzly Island Distribution System

This facility would consist of utilizing a

combination of enlarged existing ditches and a

C--0-53900
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TABLE 1

Water Quality Required to Protect the Suisun Marsh.*

EC in
Month mmhos

October 19.0

November 15.5

December 15.5

January 12.5

February 8.0

March 8.0

April ii.0

May ii.0

*Pertains to Collinsville on Sacramento River (C-2),
Miens Landing on Montezuma Slough (S-64), Montezuma
Slough at Cutoff Slough (S-48), Montezuma Slough near
Volanti Slough (S-42), Goodyear Slough south of Pierce
IIarbor (S-35), and Cordelia Slough at Cordelia Ditch.
(SWRCB, D-1485)
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newly constructed channel to take water from

Montezuma Slough just west of the mouth of Frost

Slough to serve leveed lands on Grizzly Island

with adequate quality water. The system would

include a 100-acre pond at the east end of the

system and provide water to adjacent clubs. The

length of the facility is 9.98 km (6.2 miles).

Co Potrero Hills Ditch

This 5.63 km (3.5 miles) long ditch would be

constructed between Luco and Hill sloughs. Its

purpose is to move water from the vicinity of

Denverton S!ough in the east to the Hill-Suisun

Slough in the north-central portion of the Marsh.

This facility would improve water quality in the

central and northern extremities of the Marsh.

d. Cordelia-Goodyear Ditch

This facility is a 4.5 km (2.8 miles) channel

from the Ibis Club area on Cordelia Slough to a

point just south of Pierce Harbor on Goodyear

Slough. The ditch would have a 40-acre pond at

each end as well as control structures to tidally

pump water south to Goodyear Slough. This fa-

cility is needed to meet salinity requirements

along Goodyear Slough and provide club managers

with a higher quality water than possible with-

out this facility.

|
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e. Goodyear Slough (Pierce Harbor) Control Structure

This structure is located just south of Pierce

Harbor. Its purpose is to control water flow

i o                              from Goodyear Slough northerly toward Suisun

Slough as needed to provide adequate quality

water.

fo Boynton-Cordelia Ditch

This ditch is 5.6 km (3.5 miles) long designed,
to pump water from Suisun Slough via Boynton Slough

to Cordelia Slough to improve salinity in the west-

ern Marsh. Treated waste water from the Fairfield

Water Treatment Plant would be used to supplement

this tidal flow to Cordelia Slough.

g. Cygnus Ditch

This facility is 4.18 km (2.6 miles) de- long

signed to transport w~ter from Chadbourne Slough

south to Cordelia Slough to improve water quality

in the vicinity of S-33 and provide water to

adjacent clubs.

Monitoring Program

The Plan of Protection prepared by the California Department of

Water Resources (CDWR) includes a monitoring program that will pro-

-vide water and soil salinity data from throughout the entire Marsh.

This program will evaluate the operation of the Management Fa-

cilities. This program is a requirement for the CDWR under the

Suisun Marsh Preservation Act of 1977 (AB-1717) and Decision 1485.
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Channel water will be monitored continuously at six sites

in the Marsh, two sites on the Sacramento River and periodically

in Montezuma Slough near its mouth. Water quality will be moni-

tored continuously at each area’s major diversion point. Soil-

water-salinity will be monitored at approximately 60 sites on

12 areas throughout the Marsh. Continuous water level records

will be made at each site monitored for soil-water salinity.

Plant surveys will also be included in the monitoring pro-

gram. The overall vegetative composition of the Marsh will be

determined every three years by the use of color aerial photo-

graph¥ with ground verification. Mouse habitat will be in-

tensively monitored using data from these aerial flights. The

specifics of this monitoring are described in the Conservation

Measures section of this assessment. Major waterfowl food plant

seed production will also be monitored.

In addition to the monitoring program described above, other

monitoring is being conducted in the Marsh by agencies such as

the CDFG and the Soil Conservation Service (SCS). For example,

the CDFG has a bi-weekly waterfowl survey every year beginning in

September and extending through January. These data will also be

used to evaluate the effectiveness of the management facilities.

4. Manggement Program

The concept of individual club management plans was developed

initially to improve marsh conditions for waterfowl. The CDFG,

SCS and Suisun Resource Conservation District (SRCD) have been

working for over ten years to gain voluntary implementation of
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the management plans. The effort to implement, these management

plans was given considerable impetus by AB-1717. These manage-

ment plans are also an integral part of the Plan. The SWRCB,
/Decision

using the water quality criteria provided for in    1485, acknow-

ledged that local landowners would need to employ efficient marsh

management practices to successfully maintain the present value of

the Marsh to waterfowl and numerous other wildlife associated with

this brackish marsh. AB-1717 assigned the primary responsibility

for regulating and improving the water management practices on

privately owned lands within the Marsh to the SRCD. It requires

the SRCD as part of its component of the Local Protection Program

to: "include a management program for each managed wetland in

private ownership within the primary management area and shall

specify all necessary development related to such management."

SRCD ~contracts with the SCS to develo~ these plans.

management plans are !~.~ pr~-These individual club intended

vide the private landowners with a management tool which, when

used in conjunction with the physical facilities, will optimize

the wildlife values of their lands. These management plans,

which are reviewed by the CDFG and certified by the San Francisco

Bay Conservation and Development Commission (BCDC), will also pro-

vide a basis upon which SRCD can establish regulations to assure

landowners follow good marsh management techniques. Presently

SRCD is proposing legislation that will provide the District with

the enforcement capabilities necessary to assure compliance.

These capabilities would include access rights for club inspection.

This legislation will provide them with the funding and authority

for this enforcement.
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The management plans include an inventory of soils, water

control structures, current management procedures being used,

and vegetative conditions on the club. Recommendations are

then made regarding improved water management including

structures needed to effect good water control. Recommended

changes in the present vegetation is also considered where ap-

propriate on the club. The Appendix contains examples of two

club management plans.

Each management plan is designed to follow one or a com-

bination of five major management types. The management types

are: alkali bulrush management, fat hen management, permanent

pond management, barley cultivation, and watergrass cultivation.

These management plans will provide the high value waterfowl

habitat described by Mall (1969). A wide variety of wildlife

will also be supported by the diverse habitat conditions that

will occur.

III. SALT MARSH HARVEST MOUSE

A study prepared by Shellhammer (1980) was completed in

the Marsh to further document the presence of the mouse, deter--

the value of the Marsh to the mouse, and list possiblemine

impacts of the Plan on the mouse. A similar study by the CDFG

~as also completed on a 300 acre club (parcel ~211) in th~

northern portion of the Marsh (CDFG 1980a).
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Study Area

The study area represents a high value brackish water marsh

that supports a diverse brackish water plant community and associ-

ated wildlife. Habitat conditions include water areas such asopen

sloughs and permanently ponded areas, tidally flooded areas, diked

areas that are seasonally flooded as private duck clubs or state

operated wildlife areas, upland areas comprising the levees within

the Marsh, and higher ground on Grizzly Island Wildlife Area, pri-

vate clubs and periphery of the Marsh. Approximately ninety per-

cent of the Marsh is enclosed by a system of low levees (Miller

et al 1975). Most of the Marsh lies at or below mean tide ele-

vation and is managed as a seasonal wetland subject to periodic

discing and burning.

The vegetative composition of the Marsh has been strongly

influenced by man’s management activities and the availability

an adequate quality quantity to supportof and of fresh water

brackish marsh conditions. The effects of upstream diversions

have been to increase the magnitude and duration of saltwater

intrusion into Marsh bays.and sloughs. The result has been a

gradual trend toward more saline conditions in the Marsh.

Table 2 Lists the 1973 vegetative composition information deter-

mined by the DFG (Rollins 1981). The Appendix includes aerial

survey maps of the Marsh’s vegetative composition. The 1973

survey results were chosen as more characteristic of the Marsh,

since the 1978 survey appeared to be strongly influenced by the

drought conditions present from 1976 through 1977. In order to

,!
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TABLE 2.                                            i

Vegetative Composition of the Suisun Marsh in 1973.

Species                               Acres

Pickleweed                         12,989                25.9

Tules                              7,814               15.6

Alakli Bulrush                     6,815                13.6

Salt Grass                         5,596               11.2

Annuals
(other than Fat Hen)         4,365               8.7

Crops                               4,143                8.3

Fat Hen                            3,976                 7.9

Brass Buttons                     1,919                3.8

Cattail                           1,425                2.9

Baltic Rush                          569                 i.I

Olney Bulrush                         238                   .5

Miscellaneous                          258                   .5

Total                          50,107              i00.0

!
!
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More accurately document baseline acreages in the Marsh, pre-

drought acreages are used.

Study Animal

The study animal is listed by the U. S. Department of the

Interior (USDI) as an endangered species, as provided for by the

Endangered Species Act of 1973 (PL 93-205). Originally found

throughout the extensive marshes once bordering the San Francisco

Bay east to the vicinity of Collinsville, this species is now

restricted to scattered populations within its original range.

Loss of habitat due to development by diking and filling is the

chief factor in its past decline. Current restrictions on filling

by BCDC have begun to reduce this impact within its range. En-

hancement throughout its range is recommended to improve this

animal’s status (DFG 1978).

Two subspecies have been identified by Fisler (1965). The

subspecies under consideration here, R.r. halicoetes, occurs from

the west end of the San Rafael Bridge to Collinsville along the

northern edge of the bay and on the south side from Martinez to

Pittsburg. The other subspecies, R.r. raviventris, is found

along the San Francisbo Bay shoreline.

The mouse is a new world rodent characterized by a rich brown

back with underparts a pinkish cinnamon to whitish color. Al-

though difficult to distinguish from the western harvest mouse

(Reithrodontomys me~alotis), Techniques utilizing tail length,

head and body length, color, behavior and other characteristics

have proved effective (Ingles 1965).

D-15
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The mouse is crepuscular and partially diurnal in its activity

and generally has a very calm t@mperament. Shellhammer (1977) felt

,that this behavior explains the mouse s requirements for dense

cover. Dense salt marshes of pickleweed (Salicornia Spo) gum-

plant (Grindelia sp.) and fat hen (Atriplex sp,) are character-

istic of the principal habitat of the mouse and cover appears to

be a major factor affecting utilization (Fisler 1965). Recent

DFG studies (1981) support this conclusion. During this trapping

study, mice were captured in a dense stand of fat hen with no

pickleweed present.

Fisler (1965) found that the mouse can not live on a diet con-

sisting exclusively of pickleweed and salt grass (Distichlis sp.).

His study showed that the mouse required a more varied diet in-

cluding green and dry plant stems and leaves and plant seeds pro-

vided by areas supporting diverse habitat matrices. Most research

in the Suisun Marsh, nearby in the Collinsville area, and on the

Contra Costa shoreline supports theseearly findings (Biosystems

1978 and Shellhammer 1980).

Most mice were captured in dense, diverse marsh habitats

that generally resembled ~he preferred habitat to be described

on page 17. Sparse cover in poor condition provided poor mouse

habitat. These same studies found that pickleweed was the most

important habitat component. Its occurrence in areas that sup-

ported mice was highly significant. Major exceptions appear to

be during high water outflows and high tides in tidal areas and

when clubs are flooded for hunting or other management purposes.

During these times mice seek refuge in more upland areas or on

adjacent levees and for short periods of time on emergent vege-
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tation. These refugia are generally densely vegetated and provide

excellent escape cover (Shellhammer 1977 and Biosystems Analysis

1978 and 1979). In areas managed for waterfowl, dikes with dense

vegetation provide refugia for the mouse when these areas are nor-

mally flooded from October through .lune,

The following guidelines proposed by Shellhammer for in-

clusion in the recovery plan for the mouse (memo from H. Shell-

hammer dated 3-10-81) were used as a definition of Preferred

Mouse Habitat for the purposes of this assessment:

i. i00 percent cover,

2. A depth of 30 to 50 cm. at summer maximum,

3. A high percentage of pickleweed. Areas conducive to

denser populations of mice range from I00 percent

pickleweed to 60 to 70 percent pickleweed and a variety

of other halophytes, especially fat hen and alkali

heath. Scirpus and Typha species do not reduce the

quality of such habitat so long as they are not present

in large amounts and if they are dispersed as opposed to

clumped.

4. There should be no areas, or very few and small areas,

of salt grass, brass buttons, alkali bulrush, other

Scirpus species or Typha. Upland grasses are valuable

as an upiand edge but not as’ a dominant within the marsh

as such a situation is cohducive to western rather than

salt marsh harvest mice..

5. There are no. barriers of open ground or water dissecting

tile vegetation as these mice are extremely dependent on

cover. Such open area belts divide potentially large
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populations into smaller ones and decrease their

chances of survival.

6. The refugia, the areas of marsh, are large. (a) Con-

nections between parts of a marsh supporting one pop-

ulation should be at least 20 m. wide with i00 percent

cover of optimum vegetation and have no barriers of

ground or water across them. (b) A considerableopen

portion of each marsh should be habitable throughout

the year. The nature of the soil surface and the

management practices should result in at least 40 per-

cent of the marsh being useable in the winter, i.e.

receiving no ~o little flooding. A majority of the

marsh (80 percent or more) should be o£ optimum habitat

in the summer. (c) A large marsh should have a large

edge of halophytes and possibly an adjoining and inter-

digitating band of upland grasses.

7. The area receives minimal disruptive manipulation and

only that needed to produce mouse habitat. Flushing

is absent or minimized. Plowing, mowing and/or burning

are absent.

As the biological requirements of the mo,~se ace further defined

as new information becomes available the definltio, o~tl[ned above

should be adjusted to reflect the new information and habitat re-

quirements. If necessary, modifications of the conservation meas-

ures of this assessment will also be undertaken. Any changes in

the definition or modifications will be agreed upon by the USFWS

and CDFG.

-17a-
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Study Techniques

Shellhammer (1980) trapped in twenty-five locations within

the Marsh in the late spring and summer of 1980 (Figure 3).

Sherman live traps, baited with sunflower seeds, almonds and

walnuts were used. Trap sites were located in the vicinity of

the facilities proposed in the Plan. Sites included the follow-

ing vegetative compositions: dominant alkali bulrush, dominant

pickleweed, dominant salt grass and various vegetative mosaics.

Table 3 lists the plant composition of the trapping areas.

Study Results

A total of 5,700 trap days were expended and 21 mice were

captured. An additional 107 individuals of other species were

captured. Table 3 and Table 4 summarize trapping results by

trap site. Shellhammer (1980) trapped the majority of the mice

in densely vegetated areas that provided optimum food and cover

conditions for the mouse. Lush stands of pickleweed and areas

that included other species such as fat hen and brass buttons

represented some of the most valuable habitat. The Vennink Stock-

gate and Grizzly Bay i and 2 sites were examples of areas that were

predominantly pickleweed and supported the mouse. Meins Landing

Mound and Bulrush trap sites were examples of areas with a more

diverse habitat. Mice were also captured in alkali bulrush at

the Teal Slough trap site.

DISCUSSION

The results (Shellhammer 1980) corroborate earlier studies

completed by Shellhammer and others such as Fisler (1965).
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TABLE 3

Summary of trapping results and trapsite
vegetative composition (Shellhammer 1980)

# TRAP
AREA           NIGHTS R.r. BG PW AB BB SG FH C/T MISC

i. Morro Island Tule    300        0      3    1 43    5    8    3 34     71

2. Morrow Island Dike 300        0 ...... 27    732

3. Teal Slough            300        2(+2)~ 23    7 71 .....

4. Teal Boathouse        300        0       2    - 52 44 ....

5. Joice Is. Footbridge300       0      6 27 62 .....

6. Joice Is. Powerline 300        1       - 31 ..... 693

7. Vennink Stockgate    300        3       3 97 ......

8. Vennink Decoy         300        0       - 37 28    - 31    3    -     31

9. Meins Landing Mound 300        2     33 49    -    2    -    5    -    114

10. Meins Landing Bulrush 300        2     i0 41    2 46    -    1    -     -

ii. Simmons Is. Gate     300        0     19 25 36    2 i0    -    -     25

12a. Simmons Is. Road     150        0     39 40    3    2 ....

12b. Simmons Is. 9th Pole 150       4(+2) 14 59    1 ii    6    3    -     66

13. Jacksnipe Pickleweed 150       0      6 43 41    3    -    8    -     -

14. Jacksnipe Wetlands 150        0       -    - 95    5 ....

15. Cordelia Dike         150        0 .... 20    - 37    437

16. Cordelia Pasture     150        0     15 70    -    - 15    -    -     1

17. Hill Slough Windmill 150       0      - 20    4    - 65    1    -    108

18. Hill Slough Dump     150       0      - 20 6 - 58 - - 199

19. Nurse Slough          150        0      9    - 51    6    -    -    -    3410

* recaptures in ().                                    6-Juncus balticus 2%, Misc.
1-dead material                                      7-J. b. 40%, Misc. 3%
2-Baccharis pilularis 39%, Rosa Calif.13.5% 8-Jaumea carnosa 8%

Phra@mites com.8%, Misc. 14%                     Lythrum .hyssopifolia
3-Hordeum hystrix 39%, Misc. grasses 30%     9-L. h. 19%
4-H. h. 11%                                           10-H. h. 33%, Sesuvium
5-Rumex pulcher                                        sessile 1%

D-20
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I 1"able 3 , continued

# TRAP
I AREA

¯
NIGHTS R.r. ~G PW IB BB S~ ~t" C/T MISC

~. Denverton Highway 150 0 9 89 - - 1 1 - -

I ZI. VennJnk Building 150 0 ...... 22 781

i
;~;~. Vennink Bayside 150 0 ii - - - 5 - 32 422

zJ. Grizzly Bay 1 300 5(+I)Ii 81 1 5 2 - -

I Z4. Grizzly Bay 2 300 2 21 75 - Z - 1 - -

~ TOTALS- 5,700 21
~+s)

I
R. r. = Reithrodontomys_ ravlventris

I
i- Lepidium latifolium 287o, Artemisia dou~lasiana 23%, Rosa

Californica_ i0%, Oenanthe sarmentosa 8%, Asparagus oz~i-~inalis 5%,

i Misc. 67~.

2-Arundo donax Ii%, B_. ?ilularis 10%, R. californica 9%, A. D.3.2%,
~iS~,- i ~.I~ -- - -

I BG- bare ground
PW- pick!eweed
AB- alkali bulrush
BB- brass buttonsi SG- salt grass
FH- fathen
C/T-cattails and rules

I MISC.- miscellaneous
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TABLE 4 ¯ g

Relation of mouse abundance and % pickleweed composition at each trapsite. ~

mice caught ,
per 300
trap days 4. ¯

¯
X

o. @x I~ Xw xxx x x

0 I0 ~0 30 ~0 50 60 70 80 90 100

cover of pickleweed at each trap site

This plotted point represents 7 sites with no pickleweed in which no mice were caught.
This p!otted pc!no represents 2 sites with no mice captured.



These studies demonstrated the value of dense, diverse habitat

matrices to the mouse. Those sites studied for the proposed

PG&E power plants (Shellhammer 1977) as well as those surveyed

in the recent work in the Marsh indicated that combinations of

healthy stands of pickleweed, fat hen, and alkali bulrush pro-

vide the required habitat of the mouse. Results indicate that

the presence of pickleweed alone does not guarantee mice popula-

tions will be present (Table 3). The results also show the value

pickleweed in a plant supporting the mouse (Table 3).of marsh matrix

No mice were trapped in areas where pickleweed was not present in

some percentage.

Overall trapping success was poor in the Marsh. This trap-

ping success, when compared to work done in the San Francisco Bay

area, indicates that relatively low densities of mice are present

in the Marsh. This fact, combined with the present habitat condi-

tions in the Marsh, led to the conclusion that the Marsh presently

provided generally poor habitat for the mouse (Shellhammer 1980).

C--05391 9
(3-053919



IV.      CALIFORNIA CLAPPER RAIL

Study Area

The study area for the rail is that same area as outlined

in the study area description for the mouse. Within this study

area several specific locations were emphasized in a CDFG survey

completed in June 1980 (CDFG 1980b). They include areas near

Boynton Slough, Hill Slough, Luco Slough and two sites on Grizzly

Island near Tree and Island sloughs. The most intensive survey

was completed by Harvey (1980) and includedan overall survey of

the rail throughout its range.

Study Animal

The tall is also listed by the USDI as an endangered species,

as provided for by the Endangered Species Act of 1973. The rail

is a coot-sized bird with adults averaging 14-16½ inches (36-42 cm).

This long-billed secretive bird is characterized as grayish-brown

with a tawny breast, barred flanks, and a short-upturned tail with

white beneath (CDFG 1978). The original range of the rail in-

"eluded Humboldt and Morro bays as well as salt marshes in the

San Francisco and San Pablo bays, Napa Marsh, Bollnas and Tomales

bays and Elkhorn Slough. Development by diking and filling of

suitable rail habitathas reduced its range, however, while there

have been few recent records in Humboldt and Morro bays, rail

populations have been fairly stable in other areas.

-24-
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Study Tec~hniques

Surveys combined attempts to make visual contact with rails

and attempts to elicit responses to taped calls. Harvey (1980)

played a 10-15 second series of "clatter" calls from a small boat.

Because of the height and density of vegetation in the Marsh study

area, call surveys were the principal survey tool. Observations

of rail tracks in tidal channels were also noted. The CDFG sur-

vey combined truck and foot travel and stressed the alignments

for the proposed facilities. This therefore, limitedsurvey was~

to nontidal areas (CDFG 1980b).

Study Results

Earvey (1980) found a density of 2.1 rails/ha in areas with

optimum habitat. An estimated total of 25 rails was found with

the majority being in the vicinity of Cutoff Slough in the Marsh

(Figure 4). The CDFG (1980b) survey resulted in only two rails

responding to taped calls (Figure 5).

Dis cuss ion

The occurrence of the rail in the Marsh may be a relatively

recent phenomenon. For example, a rail survey conducted as

recently as 1975 found no rails in the Marsh (Gili~1979). In

addition, no historical records could be found. A survey con-

ducted from December 1978 through July 1979, found an estimated

population of 25 rails present through the breeding season

(Harvey 1980).
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JOICE ISLAND

GRIZZLY ISLAI~D                              I

FIGURE 4: Locations of individual Clapper Rails found along
Suisun, Cutoff and Montezuma Sloughs, Solano Co.,
from Dec. 12, 1978 through Aug. 17, 1979.

~ Where Clapper Rails Were Found

NORTH

M I LES
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Previous studies (Applegarth 1938 and Gill 1979) have docu-

mented the importance of Spartina spp. to the rail, however, the

habitat in the Marsh more closely corresponds to habitat described

for the Yuma clapper rail ~.~. Yumanensis, consisting of shallow-

water areas with mud flats containing dense stands of bulrushes

and cattails (Tomlinson and Todd 1973). This tidal habitat is

similar to that in the vicinity of Cutoff Slough in the Marsh.

The majority of the rails were observed or heard in this area.

All rails observed by Harvey (1980) were observed in tidal marshes.

Tidal marshes that were utilized generally contained gradually

sloping banks, where a mud flat zone would be exposed during low

tides. Asiatic clams (Corbicula spp.), softshelled clams

(M_x! arenaria) and the barnacles (Balanus improvisus), all

rail food items, were found throughout this areaimportant

(Harvey 1980).

V. PROJECT IMPACTS

The Plan for the Marsh will impact both the mouse and the

rail. All four elements; Delta Outflow, the Physical Facilities,

the Monitoring Program and the Management Program will have vary-

ing levels of impacts.

i. Delta Outflow Impact.

The impact of the project providing Delta outflows

to support an adequate water quality at Collinsville

will not cause any direct impacts to either the mouse

or the rail. The secondary impacts of this project
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feature, however, on the mouse may be significant.

Consistent water quality at Collinsville may allow

for the management program to be more effective.

This capability may increase the potential for

significant direct impacts from the management

program. These direct impacts will be discussed

in that section.

Physical Facilities Impacts

Potential construction-related impacts of the

physical facilities are of two major types, direct

and secondary. The first direct impact, construction

activity with its increased level of noise, traffic

and other human disturbance, may temporarily affect

both species. However, no evidence exists that the

rail or mouse may be adversely impacted, since popu-

lations of both species are found near heavily in-

dustrialized areas with high levels of traffic and

other human disturbance. In addition, although the

CDFG survey in the vicinity of the alignments for the

Grizzly Island Ditch route and the Cygnus Ditch route,

indicated the presence of the rail (CDFG 1980b), Harvey

(1980) located no rails in the area of facilities to

be constructed. All rails he found were concentrated

near tidal channels. Because of the rail’s affinity

for these tidal areas, and since no construction is

planned there, no impacts are anticipated on °the rail.

!
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The second major impact will cause the direct

loss of marshland habitat due to project construction.

Approximately 340 acres of wetland will be lost. Table 5

breaks down these habitat impacts by facility. In addi-

tion to the direct habitat losses due to construction of

the physical facilities, individual animals may be im-

pacted by construction equipment. Rails should not be

impacted significantly because of their occurrence in

tidal areas away from construction sites. None of the

impacted areas are considered preferred rail habitat

(Harvey 1980). The mouse, however, has been identified

in the vicinity of these sites by Shellhammer (1980).

In addition, while not surveyed by Shellhammer in his

1980 study, marsh vegetation on the Cordelia-Goodyear

Ditch alignment probably also supports the mouse.

Table 6 indicates that approximately 80 acres of

seasonal marshland supporting a matrix of pickleweed,

fat hen, brass buttons, and alkali bulrush would be

impacted by this facility. This acreage is included

in the 340 acre estimate in Table 5.

Because of their more limited mobility, mice may

be directly impacted by construction. Heavy equipment

used in removing vegetation, scraping and dredging may

destroy mice not able to escape these activities.

Impacts from construction activities will generally

be temporary but habitat losses due to constructing the

physical facilities will be permanent. Losing 340 acres
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TABLE 5.

Marsh Vegetation Impacts from Facility Construction.

Facility Mar~h Vegetation Disturbed

Montezuma Slough
Control Structure

Grizzly Island Ditch 69.6 hectares
(172 acres)

Potrero Hills Ditch 14.2 hectares
(35 acres)

Cordelia Goodyear Ditch 32.0 hectares
(80 acres)

Boynton-Cordelia Ditch 8.0 hectares
(20 acres)

Cygnus Ditch 13.0 hectares
(32 acres)

Total 136.8 hectares
(339 acres)
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of marshland habitat, some of which is capable of sup-

porting the mouse, is ~ignificant when recognizing the

importance of this valuable habitat even in such small

amounts. The loss of this habitat could increase the

difficulty in effecting a recovery plan for the mouse.

Losing this habitat puts a slightly greater burden on

other sites to provide enhancement possibilities.

3. Monitoring Program Impacts

Impacts from the monitoring program may affect

both species from the installation of new soil-water-

salinity monitoring sites, subsequent visits to collect

data from these stations and future plant and wildlife

survey work (Figure 6). These impacts would result

from vegetative trampling, noise and other human dis-

turbance while stations were being installed and data

collected.

The monitoring program will also have a secondary

impact of providing supporting data to meet the require-

IA %i s i°nmerits of zeo3 ane providing information to assist club

managers in following their club management plans, which

are significant elements of the Plan’s management pro-

The discussion of the impacts of this program isgram.

in the following section.

4. Management Prosram Impacts

The individual club management plans mandated in

AB-1717 are also a significant part of the Plan. As
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discussed earlier in the project des=ription, suc-

cess of maintaining Marsh habitat will hinge on the

effectiveness of the physical facilities along with

the effective water management outlined in each club

management plan.

The impact of the management program on the rail

and the mouse is a combination of direct and secondary

impacts.

Marsh management plans will not impact habitat

conditions in the Cutoff Slough area. As described

earlier, Harvey (1980) found this area to contain the

highest concentrations of rails. This same study located

rails in four locations along Montezuma Slough. Two

west of the inlet to Cutoff Slough and two near the

outlet to Grizzly Bay.

The impact of the club management plans on the

rail will be negligible in light of the recent sur-

veys in the Marsh (CDFG 1980b; Harvey 1980).

Club management plans combined with the physical

facilities may have a secondary impact, by temporarily

increasing salinities as salt is more effectively

leached from Marsh clubs and discharged into Montezuma

Slough. No significant changes in vegetation are antici-

pated due to the short term nature of this impact. In

two to three years clubs will have effectively leached

large ’salt concentrations and drain water salfnities

will stabilize.

-34-
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The management plans will also impact the mouse.

The extent of this impact will depend on an, as yet

unknown, level of compliance. Management plan recom-

mendations are designed to improve stands of alkali

bulrush, fat hen and brass buttons. In addition,

while not designed for it, these stands would also

include pickleweed, a recognized crucial component

of this matrix for the mouse. This resulting dense

matrix of vegetation has been identified by researchers

as extremely valuable mouse habitat (Fisler 1965, Bio-

systems 1978 and 1979). Figure 7 shows diagramatically

the anticipated distribution of pickleweed due to manage-

ment proposed in the club management plans (Mall 1969).

The new management plans, however, do not favor the re-

tention or establishment of dense, lush stands of pickle-

weed, also identified as valuable habitat for the mouse

(Shellhammer 1980). Many of the management plans, as

recommended, encourage club managers to decrease pickle-

weed acreage through discing and specific water manage-

ment activitives. Flooding procedures outlined for

alkali bulrush call for flood and drainmanagement cycles

that will more effectively leach soil salts and discourage

pickleweed. This is a result of the pickleweed’s range

of salinity and flooding tolerances. Soil-water-salinity

less than 30 ppt TDS and soil submergence of more than

six months, significantly decrease pickleweed’s competi-

tive ability (Figure 8) (Mall 1969).
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Fig.ure 7- Schcmatlc re~)resentatlon o~ plant dlstrlbutlon in UIo Suluun .~lar.h I., ,~.tlon to two kinds of water management:
,~) n~-~tf, trn~n~e or pond wat~-r into early summer and (b) early sprln~ watrr r,,,,~-a,.~ffl~L\ l~[~oc~ ~
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The cumulative impact of the implementation of the

management program would be a decrease in the amount of

suitable mouse habitat that is provided by dominant

pickleweed. An estimate of the magnitude of this de-

crease is not presently possible. Full implementation

of these management plans will require the enforcement

and funding capabilities being sought through legisla-

tion by the SRCD. Without this legislation and enforce-

ment, full implementation of these management plans is

unlikely. An estimate cannot be made at this time of

the level of compliance without legislation.

Any loss of suitable mouse habitat could put a

greater burden on other areas such as the Contra Costa

shoreline and areas near Collinsville just east of the

Marsh for the protection and restoration of the mouse.
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Vl. PROJECT ALTERNATIVES

Relocated Project Facilities

Project channels could be significantly relocated from the

present recommended alignments. This alternative would mainly

relate to the Potrero Hills Ditch, Cygnus Bypass, Cordelia-Good-

year Ditch and the Boynton-Cordelia Ditch. The present alignments

have already been chosen to reduce the impact to wetlands, and the

locations of the cross marsh channels are designed to provide re-

quired water quality on individual clubs. Computer models were

used to evaluate and verify current facility locations. Con-

struction costs could be significantly increased if rerouting

facilities did not allow for the use of existing channels. Since

significant realignments, for example~ of P6trero Hills Ditch would

not allow for adequate water quality, and since present alignments

were selected to minimize wetland loss, this alternative was rejected.

Smaller Scale Project

A modified project would eliminate selected features of the

proposed Plan. An example would be not constructing the Grizzly

Island Distribution System. This alternative would reduce the

impacts on the mouse and construction costs would also be signi-

ficantly reduced. However, water quality requirements could not

be met (CDWR 1980). The Marsh would continue, but at a reduced

rate, to shift toward a more saline marsh with less wildlife diver-

sity as upstream diversions continued and Delta outflows were re-

duced. Its value to the wide variety of wildlife curgently sup-

ported by this brackish marsh would be gradually reduced while

some species that prefer a m~re sali:~a marsh would increase. For

these reasons, this alternative was rejected.
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No Project

This alternative would eliminate all physical facilities as

proposed in the Plan. This would eliminate the direct loss of wet-

lands from construction. No impacts would occur from a monitoring

program. Eliminating the proposed flows at Collinsville would

gradually result in more saline conditions, resulting in decreased

wildlife diversity throughout the Marsh. It would benefit the mouse

but may reduce the dense tules and cattails along Cutoff Slough and

Montezuma Slough which provide habitat for the rail.    This would re-

sult in a ne4ative impact on the rail.

With funding and increased enforcement authority for the SRCD,

impacts from the implementation of the club management plans will con-

tinue as mandated by AB-1717. The impacts attributed to the club

management programs (page present, to a ex-32) would be but lesser

tent, with a no project alternative.

A no project alternative would allow the current trend of the

Marsh toward a salt marsh. As it shifted away from a brackish marsh,

its high value to numerous species of fish and wildlife currently

using the area would decrease. Birds such as the pintail (Anas acuta)

and mammals such as river otter (Lutra canadensis) would be reduced.

The value of the Marsh as a nursery area for striped bass (Morone

saxatilis) would also be reduced. Because of these reasons, the no

project alternative was rejected.

Increased Delta Outflow

This alternative would require reallocating 1.8 to 2.0 million

acre-feet of water now being used for agriculture, urban and indus-

trial uses to the Marsh. Impacts from facility construction would

be substantially reduced with a resulting decrease in impacts on the
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mouse. However, current water contracts could not be met with this

alternative. In addition, the SWRCB has found this alternative to

be an inappropriate use for the State’s water resources. For these

reasons, the alternative was rejected.

VII. CONSERVATION MEASURES

The following sections describe measures which will be under-

taken to maintain viable populations of the mouse and the rail

in the Marsh. The primary actions involve the mouse and the goal

will be to maintain at least 2,500 acres of Preferred Mouse Habi-

tat distributed throughout the Marsh.

Proposed Measures to Lessen Pr.ojec~ .Impacts.

There are potential features that, if implemented, could re-

duce the impact of the Plan of the mouse. It is believed that no

significant adverse impacts will occur on the rail. Possibilities

to lessen project impacts occur for the physical facilities, moni-

toring program and management program features of the Plan.

Physical Facilities

During the construction of these facilities, efforts will be

made to minimize any losses to the mouse. Potential mouse habitat

will be trapped to remove mice that would be destroyed by con-

struction activity. These mice may be moved to other suitable

habitat, including recently developed habitat capable of support-

ing mice but not now doing so. Trapping should also take place

early in the season to reduce impacts of breeding mice or mice
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with litters. Construction crews and equipment will work as

closely as possible within the limits and alignments of the

project to reduce disturbance to the rail and mouse.

Monitoring Program

Although impacts from this element of the Plan are minor,

possibilities exist for reducing impacts even further. During

the ins~alla~ion of the soil-water sampling sites, human distur-

bance will be kept to a minimum to reduce the impacts of the

project feature. This same effort will be made for followup

monitoring. Aerial photo verification work will be accomplished

using established travel routes whenever possible. Should future

work be necessary to survey rail or mouse populations, proven

existing techniques (Shellhammer 1980, Harvey 1980) will be

used by current experts in the field to collect the required

data (as determined by the USFWS and the CDFG) with a minimum

of disturbance.

Management Program

Even though the management program may result in a reduction

of Preferred Mouse Habitat as defined on page 17, there will be some

cases where the value of the habitat to the mouse will remain the

same, or in some cases, be enhanced. Clubs with fat hen management

or combinations of fat hen management and alkali bulrush management

will produce diverse associations of plants similar to that shown

in Figure ?. Should these areas contain the necessary habitat

components they will continue to provide mouse habitat. In

addition, the management plans along with the proposed facilities

will also provide for the conversion of salt grass and pickleweed
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areas of little or no value to the mouse or other species of wild-

life, such as waterfowl, to dense, productive stands of fat hen,

alkali bulrush, brass buttons, and other associated marsh plants

that will include pickleweed in the matrix. In general, larger

areas of lower habitat quality will be substituted with smaller

areas of better habitat quality for the mouse.

Compensation

Because of its status as an endangered species, all reasonable

and prudent alternatives which can be taken that would avoid jeopard-

izing the continued existence of the mouse or adversely modifying

its critical habitat must be considered if the proposed action is

to be implemented. In addition, because of Presidential Executive

Order 11990 (Protection of Wetlands), full compensation is required

for wetlands which are adversely impacted. The proposed compensa-

tion will accomplish these goals by retaining Preferred Mouse Habi-

tat evenly distributed throughout the Marsh and replacing, acre for

acre, the wetland lost due to project construction.

The physical facilities will result in the loss of 340 acres

of wetland. Approximately I00 acres of this is considered Preferred

Mouse Habitat by the USFWS and theCDFG. To.compensate for the loss

of wetland, a comparable amount of new wetland wil! be developed.

Tentatively 378 acres of land in the eastern portion of the marsh

have been identified for acquisition for this purpose. Management

of at least I00 acres of this land as Preferred Mouse Habitat will

compensate for the loss of mouse habitat from the construction of

project facilities. The specific habitat requirements of the mouse

will be met. Management will be coordinated with the CDFG and the

USFWS. Figure 9 shows the genera! area in which this 378 acre
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parcel will be located.

Habitat will also be maintained on aCDFG ecological reserve

and several state wildlife areas within the Marsh. Approximately

1,000 acres of these existing areas, and appropriate portions of

future acquisitions, will be managed for Preferred Mouse Habitat.

Parcels would range in size between approximately i00 and 500

acres. Each parcel would be managed to provide the preferred

habitat described earlier in this assessment. This will take

the following approach:

A. Selected portions of Grizzly Island and Joice Isl~nd

Wildlife areas will be retained and managed as Pre-

ferred Mouse Habitat. This will be a total of

approximately 700 acres.

B. Selected portions of the Hill Slough Wildl~f~ 7~rea

will be managed as Preferred Mouse Habitat. T~!.~

will involve converting areas presently ~ _o~’.~_ ~_’ .... .~

totaling approximately I00 acres.

C. The Peytonia Slough Ecological Reserve is currently

206 acres in size. Most of this area is presently

good to excellent mouse habitat~ The ~oo~_~.e will be

retained and managed as [referred Mouse Habitat (Fig. I0).

In addition, an estimated 500 acres of the 1,112 acre Hill

Slough Wildlife Area will be converted from salt grass to managed

wetlands with the objective being to grow alkali bulrush and fat

hen. The~resulting vegetative matrix will provide some habitat

of value for the mouse (Figure I0). Several areas, such as the

channel islands (Ryer, Roe, Freeman, and Snag islands), while not

classified as tidal, will not be subject to the proposed Plan.

-44-
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Compensation is proposed to offset the waterfowl food loss on

these areas. Approximately 580 acres will be acquired in the

eastern section of the Marsh for compensation. The CDFG proposes

to manage this area for the primary purpose of promoting the es-

tablishment of vegetative complexes that are capable of providing

increased waterfowl food production. The resulting diverse marsh

plant community will secondarily provide some mouse habitat,

especially those areas adjacent to upland habitat needed as escape

cover during periods of flooding.

Increased channel salinities resulting from future increased

water diversions will, as a by-product, improve habitat for the mouse

in tidal areas in the Marsh. Resultant increased salinities will

make tidal areas more favorable for pickleweed (Mall 1969). Acreage

calculations were made using past aerial vegetative surveys. Sur-

veys show that approximately 3,150 acres of tules and/or cattails

will be affected. More salt tolerant species such as pickleweed,

cordgrass (Spartina sp.), gum plant (Grindelia sp.) and alkali

bulrush will become dominant. Not all of this acreage will sup-

port the mouse since some areas will be of insufficient size or

not in association with adequate escape cover during periods of

flooding. However, the increase in pickleweed and other more salt

tolerant plants in those areas that meet the habitat requirements

will partially compensate for the adverse impact on mouse habitat.

Levees built during project construction may also support dense

escape cover in some areas that currently lack this critical

habitat component.

In the event the proposed conservation measures are not success-

ful, and habitat supporting the mouse shows a significant decrease
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as a result of the Plan, wording in the Three-agency Marsh

Management Agreement between the SRCD, CDFG and CDWR will pro-

modifications in selected club plans. Avide for appropriate

change in Preferred Mouse Habitat would be considered to be signi-

ficant when the acreage classified as such decreases by one-third

in any zone (based on ground verification of the 1981 flight).

Management plans would then be modified as necessary on selected

clubs to assure the retention of substantial tracts of Preferred

Mouse ~labitat. Initial recommendations for modification of

these club plans would be made jointly by the CDFG and USFWS.

Appropriate modifications would be chosen by the CDFG, USFWS, SCS,

and SRCD. °lhe 5RCD would then be petitioned to make the needed

modifications.

The aerial photographs described in the Plan’s monitoring

program will be used to monitor Preferred Mouse Habitat in each .~f

five zones delineated in Figure ii. Preferred Mouse Habitat, as

defined on page 17, was chosen as a basis for measuring c~a.~ges

in mouse habitat. While these areas represent the most valuable

habitat to the mouse, they are not the only areas that support

mice. However, these preferred habitat areas will provide a use-

able index to measure changes in all mousehabitat. The Marsh is

divided into five zones to more finely tune the monitoring effort.

Changes in preferred habitat can be detected with greater accuracy

and should corrective measures be indicated, modifications would

be made in the area in which impacts occurred. Pickleweed will

be used as an initial indicator species in light of the signifi-

cant relationship between its occurrence and the of the presence

mouse. Current pickleweed areas would be mapped using the planned

1981 flight. Ground truthing would thcn be used to determine the
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approximate acreage of Preferred Mouse Habitat that meets the

density, height and condition requirements outlined previously

as preferred habitat. Future flights and ground verification

at three year intervals will then be used to monitor changes in

the Preferred Mouse Habitat.

The nature and extent of this sampling and amount of ground

verification will depend on the acreage of preferred habitat

found in the 1981 baseline flight. In any case, similar monitor-

ing efforts will be made on areas under intensive management as well

as areas with little or no management. If a significant decrease is

indicated in any df the five zones, measures would be taken to mod-

ify appropriate club management plans in the zone(s) affected. The

goa! of this measure shall be that at least 2,500 acres of Pre-

ferred Mouse Habitat shall be retained in and adequately distrib-

uted throughout the Marsh. This Preferred Mouse Habitat would

meet all the criteria previously outlined for preferred habitat.

Monitoring of habitat would be aCDFG responsibility provided for

through contract with the CD~R and coordinated with the USFWS.

The conservation measures proposed are expected to insure the

perpetuation of viable populations of the mouse in the Marsh.~
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CLUB # 426 T!P END CUN CLUB

LAND USE SI~,IMARY

Field Number Total Acres Flooded Acres

I 2]5.5 215.5
Tidal 30

Bay 407 .....
TOTAL 652.5 215.5

PRESE.~r CLUB CONDITIONS

WATER CO?~ROL

The club is presently flooding and draining thru one 36 inch structure, A on
the map. Natural channels convey water in the interior part of the property. No
dikes occur to divide fields.

The levee receives severe abuse from the weather, and wave action, expecially
where exposed to Grizzly Bay. Levee repairs have been a recurring demand in the

installation of a wooden bulkhead at theDast including inoperable structure B.

VECETAT~ ON

The dens:e, tall stands of rules make accurate assesment of vegetative composi-
tion difficult. After traveling the perimeter levee the following estimates were

made:llards.tem bulrush 60%                                              Alkali bulrush
Cattails 10% Brass P~ t tons 5°/o
Bal tic rush 10% Pickleweed

Other 5%

SU~UkRY

This club has a mosiac of vegetative cover present. However, the majority are
non-food plant:;. A large portion of the vegetation is so dense that man nor beast
cau travel through it.

Thi:~ club has expressed an interest in growing alkali bulrush as its major
food !~la,t’. llowever, a desire to maintain brass buttons and the pothole effect cre-
ated by :~creen:~ of hard.~tem bulrush was a|:.o expressed. These ideas can be trans-
!ated into a desire to maintain cover to attract mallards. A larger open water area
will be maintained on the west half of the club, which is attractive to pintail.

The alkali bulrush water management schedule is recommended for this club. It
appears that this club cannot complete a 30 day flush cycle with one structure.
The i.n=nediate ~or this club to cross-club circulation andme’.; t concerns are regain
v ego I. a t ~ on mana~,emen t.

PRO.TECT - GRIZZLY iSLAND DITCI|

The California Department of Water Resources has plans for a water delivery
canal that would provide water at the property’s northeast corner. ’[’he details of
this project are not yet finalized. However, at some time in the future, this ad-
ditional water source may be avi~J|ablc on critically dry years. The club would
then flood fron~ this canal and drain through e::istin); structures. Cohsideration
:,h,,ul~: be given in [n.~tallatiou ol tile inlet from the canal :,o that maximum cross-
c |ub circulation [:: provid~:d.
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CLUB IMPROVe.tENTS
I

WATER CONTROl.

Needed Improvements: The repair or replacement of structure B is needed for
adequate drainage and to return cross-club circulation. Cross-club water movement
i:; important to obtain maximum flushing action. It has been determined that duck
clubs in the Suisun Marsh need to have the ability to carry out a 30 day flush cycle        ¯
to sustain food plant production. The size of structure B must be designed to allow
completion of the needed flush cycle.

Structure B would allow best utilization of Grizzly Island ditch water if it           ¯
were relocated to the club’s southwest corner. Relocating structure B is only viable
if water will be supplied to the club every year rather than on critically dry years
only.

The drainage of this property needs improvements. The rank growth of cattails
and rules arc encouraged by poor drainage. Salt accumulation in the soil cannot be
adequately treated without ditches to allow subsurface drainage. The additional
drainage ditchc.*:, aud the .~;preaUer ditches, :~how~ on the map overlay labled "needed"
should be installed. After the ditches have been installed and structure B repaired,
drainage ~hould be re-evaluated.

The main ditch constructed along the north boundry will complete the perimeter ¯
c~rculation ditch and provide a conveyance for Grizzly Island ditch water.

Soil deterioration can occur in isolated areas of stagnant water. Bare areas
of soft, uncohesive, black soil result. Spreader ditches should connect isolated
low areas to drainage ditches, and can be obtained from Solano County Mosquito Ab-           ¯
atement District at nominal cost (see enclosed sheet). Existing ditches also need
cleaning to prevent flow restriction by vegetation.

l.evee maintenance will be a recurring item. Extensive repairs have been recent- ¯
ly completed; new levee material should be disced after drying to fill cracks.

Club members wish to follow the alkali bulrush water management schedule.
Flooding after March should be done~ as shown in the alkali bulrush water management
~chedule, to a shallow depth, (4-6 inches), so that high ground areas on which ¯
alkali bulrush growth is limited can be established in fat hen. Water should be cir-
culated through the ditches at all times of the year if this can be accomplished
without flooding the ponds during: the sunm~er. IIowever, at least once each year the ¯
ditcheu should be drained completely for Carp control. Carp were found in the ditches
on this club. These fish can be very destructive to pond vegetation.

Optional Improvements: Drainage improvements shown on the map overlay labled
"optional" wouhl tremendously increase circulation across the club and remove soil
salt-’. The cost of these improvements must be bal~nced against improved condition.

VEGETATION :.LANACEMEN~r

Needed Improvements: The density of vegetation have made areas useless as they ¯
cannot be penetrated. To obtain control of the vegetation present, a burn is needed.
D;.x" and mow afterward [o receive maa~imum benefit from the burn.

The burn should be done in the fall if possible. All burned areas should be
di~ced prior to flooding in accordance with the enclosed alkali bulrush water man-
agement schedule.

Discing, alone or accompanying a burn, is needed to control undesirable vegeta-
tion (i.e. sa]tgra~s, picklcweed, baltic rush. cattail and tule). Discing should be ¯
done in the late summer or fall before flooding for the winter. Pond area:; that are
~, b~, kept fre~, of non-[ood plant,.; should be di:~ced as needed. Adequate disclng
,,}to. ld din’.ini:h the ,ecd tt, burn in the Iuture. ..

|
!
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()ptional [mprov~1¢:nt::: Club member.~ expr~.~::.~;ed a desire to keep the pothole
effect that the club now has, muwing of ponds should be done in an irregular fashion.
patches o£ unmown vegetation can also be left for a broken pond appearance. Where
visual screens are desired between ponds no discing or mowing should be done.
:~trlps along interior sloughs are not disced, borders of cattail and rules will form
there al:o.

OPTIONAl, WATER VuiNAGID1ENT SYSTEHS

The club is almos~ entirely Reyes soils, which are good soils on which to grow
fat hen. Once adequate drainage is obtained, the owner may wish to consider man-
aging his club predominantly for fat hen growth, if so, he should follow the en-
closed fat hen water management schedule.

!
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CLUB # 714 EI.F, ANOR ,STONE

This property is under one o~a~ership, but is leased as two different
duck clubs; the north 200 acres i:: the ~prig Ilaven Duck Club and the south
95 acres is the Six Gun Club.

LAND USE

Sprig Haven Duck Club Total Acres 200
Flooded Acres 180

Six Gun Club Total Acres 95
Flooded Acres 50

PRESENT CLUB CONDITIONS

Both clubs flood from and drain into Goodyear Slough. Sprig Haven,
using structure A, and Six Gun using structure B. Structure D, which in
the past transferred water from Sprig Haven to Six Gun, was closed off
on the Sprig Haven side during 1978. Three openings at F, G, and H
underneath the railroad tracks bring rainwater runoff .from the hills west
of the railroad tracks into a ditch between the railroad tracks and the
~estern levees of the two clubs.

The interior ditches on botl~ clubs are generally well-maintained and
provide good water flow. Because both clubs presently flood and drain
using only one structure,water circulation is poor.

VEGETATION

Both clubs are predominantly pickleweed, fat hen, and brass buttons.
During the summer of 1978, a good growth of fat hen occurred on both the
clubs, but during 1979 most of the fat hen failed to reappear. Six Gun
Club ha:~ a large upland area in the south and west parts of the club that
~s predominantly vegetated with saltgrass and upland grasses.

A visual estimation of the vegetation composition on the two clubs
follows. This vegetation survey was taken in July of 1979. When conditions
more conducive to fat hen growth occur, as they ~id in 1978, fat hen should
make up a significant amount of the total vegetation on both clubs.

Sprig Haven - 60% pickleweed, 107. brass buttons, 10% fat hen, 10% salt-
grass, 10% wiregrass (Juncus)

Six Gun - 50% pickleweed, 10% brass buttons, 10% fat hen, 30% up-
land grasses.

SU~IARY

The clubs have had good stands of fat hen and brass buttons, but pres-
ently have excessive stand~ of pickleweed that need control. The clubs are
not presently providing good waterfowl food plants because of the predom-
inance of pickleweed. Both clubs are predominantly Reyes soils, on which it ¯

!
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is preferable to grow fat hen rather than alkali bulrush. Sprig liaven has
elected to follow the enclo.~;cd fat hen management schedule to maintain and
Improve fat hen stands. The Six Gun Club, however, wishes to grow predom-
inantly alkali bulrush. In order to do so, the enclosed alkali bulrush
water management ~:chedule mu:.t be followed. ~;oth clubs can flood and drain
within 30 days.

THE GOODYEAR SLOUGH PROJECT

The ~oodyear Slough presently a deadend slough andsouthern end of is
during the summer and early fall, salinitie~ in the southern end, where
the clubs on # 714 take their flood water, are very high. The California
Department of Water Resources has designed a project to open up the southern
end of Goodyear Slough through to Suisun Bay, thereby improving water cir-
culation and reducing salinities in the slough. The Goodyear Slough Project
will not change the floodiug or draining system of either club~ but will
provide better quality water in the slough which the clubs use for flooding.
Flooding with better quality water in the fall will reduce salinities on
the clubs and improve the conditions for growth of waterfowl food plants,
including both fat hen and alkali bulrush.

CLUB IM PROV~ENTS

WATER CONTROL

Needed Improvements: The Sprig Ilaven Club has decided to install an ad-
ditional structure at C to improve water circulation. During the hunting
season when the club is already flooded, structure C should be set to flood
only, and structure A should be set to drain only, so that maximum water cir-
culation can be obtained.

Since structure Dim closed off from one side and water interchange bet-
ween Sprig Haven and Six Gun i~ prevented, water circulation on Six Gun,
therefore, is inadequate. An additional structure should be placed at the
north end of Six Gun at E to improve water circulation during the hunting
s~ason and during the April-May circulation period, as shown in the alkali
bulru:;h water management schedule. Then structure E would be set for flood
only at~d structure B would be set for drain only.

Both club.-; have n good :~y:;tem of mait, ditch’:;, but both clubs also need
more rpreader ditches running from the centers of the ponds to the main ditches.
The spreader ditches will serve the purpose of improving surface water and
soil water drainage in the pond areas, thereby improving salt removal.    ’

The main ditches on both clubs are generally well-maintained and provide
adequaee water flow. The western ditch in Sprig Haven, however, for about
600’ north of the clubhouse is very shallow and highly vegetated. It should
be at least 2’ deep to increase water flow and soil water drainage capabilities.
Inspection of structures, levees and ditche,.; should be carried out annually.
Repair and rt:placoment of levees and structttrcs should be ~one as needed.
Ditches aud structures should be cleaned of any ~.;ilt, debris, and vegetation
which may be. blocking water flow.

�)ptiona] Improvements: The openings ttnderne,qth the railroad tracks at

!
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F~ G~ and |I, bringing fresh water runoff into the ditch west of the club’s lev-
ees, are presently an untapped source of f=esh water. If structures were instal-
led to deliver water from the railroad ditch into the clubs, this fresh water
could be used for flooding as a replacement for, or a supplement to, the slough
water presently used and would greatly improve the quality of water on the club.
By bringing water from the railroad ditch across the property to the drain struc-
ture the water circulation pattern would nlso be greatly improved and water stag-
nation would be reduced.

For circulation during the winter and for flooding during flush cycles, as
much of the runoff water should be used as possible. During some years it may be
possible to use only runoff water for winter circulation, flushing, or both and
not use water from C and E at all.

The flood structures should have flashboards or slidegates where the struc-
"tures enters the railroad ditch to control inflow from the ditch, and a flap
where the structure enters the club to control backflow from the club into the
railroad ditch. If this option is considered, the club members should contact
the Soil Conservation Service, Dixon Field Office for further structure design.

At present there is some uncontrolled waterflow from the railroad ditch
into the club over the levees. This is because the railroad ditch has been poor-
ly maintained and is blocked with excessive vegetation growth in many places.
The ditch no longer has the capacity to hold all of the water runoff and it over-
flows the levees onto the clubs.

VEGETATION

Needed Improvements: Much disclng is needed on both clubs to reduce pickle-
weed growth. Disc pickleweed stands in late surmmer just before flooding for the
hunting season. Heavy stands may need to be mowed before discing can be carried
out. Flooding immediately after mowing and discing will effectively drown the
cut up roots and stem segments of pickleweed.

Mowing and discing, by removing rank vegetation and disturbing the sol! will
encourage the growth and establishment of brass buttons and fat hen. Discing
should be repeated every 4-5 years to remove renewed pickleweed growth until fat
hen sta~ds are well-established. Then, discing should be done only as needed to
prevent re-invasion of large amounts of pickleweed in fat hen stands.

Mowing of fat hen and alkali bulrush should be done in late summer each year
to create open water areas for waterfowl and to improve seed availability. Refer
to ’~aterfowl Habitat Management in the Suisun Marsh" for a discussion of mowing
techniques.

OPTIONAL WATER ~NAGEME~ SYSTEMS

It is likely that because of the soils on Six Gun Club, they would have more
success managing for fat hen rather than for alkali bulrush. If, in the future,
the Six Gun Club wishes to manage for fat hen, they should follow the fat hen
water management schedule.
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AREA. eYFICE

Saeramento, Ca]Ifo~’sia

~ : Regional Director, ~ureau of i~e~a,.~a~_o,,, .... ~o0 Cottagu ~.~y
Room W-If0.5, Sacramento, CA

Subject: Section. 7 De~arminat!on, Suisun Harsh Management S~udy,
~]ano Comity, Ca].ifo~!~              .

Thi~ i~ ~he reg~onse io your Augus~ 6,. I~81, ]ette= requesting
,Section .... 7 consu]:tation on the Suisun ~[ar~h.L~an~,d, ema~t Plan (S!-b~F) ,’,~.
~o ~be ~:ndangered Species Act" of 197~ (n:,~..), as an=~ndcd    ’"=

mouse (.R3!~r~/!o~__l~om~i:.! ravivenzris) (S~q}:~0 and the Ca]ifornia

;~..~ a r~su%~ Of-this pro3<~ct~ have been .ezamined,

£n N6vember !7, ,1981, ~ received a request from Sol] Conservation ~
:~,ei-vice to join thisifo~’ma] const~]Zation Ue ",.,,",’, that joint .co~;su~[.~/~~,-,
including SCS is approprisZe and we, therefore, have sent a copy ;.f
Oi~iuion ~O the $CS,

It is our B!o]ogicahOp!nion that this project, ~a~ic,~ includes co~ ,~ ......... ~.
’,4lta the i~t~w~ of ,.~.c~ ESA) :Ls ~otac~:.ions (and insurances of compliance ’ " "

]if<ely to jeopardize the continued._, existence of either the                                          o.u:,.t’" o~-

in the review of "~ zni~ project the Service exa{~il~ed the ’"
_._S}~ (1976); 5acrar4ento-Sau Joaquin De]. tn < ....----.~..--’~ :’~ .... -                                     .~.~..~,
drsft of the ~n] ~ .,,,r~,~ Harvest ~ou~.. and Ca]iforni{~ C]aoner R.ai] ~ec~v~’

by repre~entatives of the Service, California Department of Fish
Game (CDFC), Bureau o~ Rec]a~aa~ion" (BR), ~]ifornla ikq:art;munt 0f
,.,e.~ou~ ~ "-ces, " (~,~:,),- ~ ~ and. t;oi] Conservation Service (SCS)                                                              , "    iu addition, the
~erv.!ce net with .[:Z~ Ho~mrd She].lham~er and ~~r.. ’i’ho[::as Harvey, and
severa] field trips to the ,)~l:,~,n 7-1ar.sh to e~:amine the propos&d projec.t

of the .:t.nUa~t:~,ered ~’ .... and CC.R.

’ , ~
.
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Ēcosystem Account

The Suisun Narsh represents one of the largo.hi brachish-water marshes
remaining in the United States. ~e Harsh consists of approxir,~te]y
57,000 acres of marsh]and and 27 ,000 ~ acres of bays and ~ater~vays. " ....
Suisun Narsh is loczted in souther~ So]anQ County, California, south
the cities of Fairfieldand Suisun (figure i), It is bounded on the
south by Sulsun Bay, Honker Bay, and the ~oufJuence of the Sacramento
and San Joaquln F, ivers; 0n the west by Luther Gibson Freeway (State
Highway 21)~running from ~enicia to Cordelia; on the north by Cordelia
freed to the city of Sui~un, around the Potrero }ii]]s to De~verton~ and
on the east from Denverton along ShiJoh Road to Col]insvi]Je,

The historical haters of;the marsh ecosystem is not well understood.
Some s~rmise that i.t was a freshwater marsh (BA, 1981), and others

describe i~ as brackish (George, eta],, 1965). Undoubl~ed!y ]~o-"~ ,~e
portions of ]and were submerged daily by ....." .~¢~es. Flood waters from the
Sacrament0 arid San Joaquin Rivers probably covered most of the marsh
during the %;inter and spring a~d p~ovided freshwater in the chanue]z

Development and consequent degradation (i.e, conversion of harsh
upland) of $uisun Harsh and adjacen£ areas~began o~ a small ~ca~e ducin
the 1850~s by inalv.L~ua]s who constructed low sod ]evo~s. Dnaln.hUi~ and
a~.~Ing of marsh !and increased rapidly during the 1860’s and the bulk
the Jevee work was homp]eted 1~efo~e 1920. Prior to and¢,~a~..m~,£, reclamation
beef and dairy cattle were pastured in the hizher areas of ’the
~r.~cu] ..... r=] deve!opments, in spite of reclamation activity, were lar~e!y
unsuccessftd because of poor drainage and the occumu]ation of sa]
the soi!. As a conhaquence, most of ~}~ese areas have been converted
private duck clubs and State ua~erfowl .manage~ent areas.

The diking of .the marsh. from the influence of the z~atura] die] and
seasonal flooding pat[erns is probably the premier factor
for £he dez;~ada£!on o~ this unusual ecosystem, A second ~’~act~r ..... ~:h
also imposes significant impacts on tn~ r~arsh is the chan~e in ~;ater
quality. About the time marsh rec]ar~ation began, s[[gnificant
deve]opmen~ for agricultural and ~unicipa~ use was occurring in the
Central Valley    Construction of upstrea9 d~ms "..... ~e~,an he fore [870 and
continued at an incre~sir:~ rate until ,an unprecedented ,level. was ach.[evod
in the period bet~ee~ 1940 and 1970 (Sklnnez 1972)    By ’

of water to other basins had a~ready..reduced annual ~          .      = .....
33.6 to 15.9 mill.ion acre-feet. In addition to the reduction of annual
outflow, seasonal outflows.have also been severely altered. The
nature of these .f!ows [{as re~u]" ~" ~.,~ in a re.lativuly consistent mode~lata

However, ~.Yna~ remains of the Suisun is a ~etIand that is m~naz~ed as a
brackish.~:arsh.. To insure that these managed "wi]dla:~us"~" re]naln protcctc~{,

the California S~ate [%~ter ~esourc(~s Control Board (SWI~CB), in its



Decision (WR) 1485, established standards for .~’ater saJ_inity in the
~.~r~l from Octob6r ~hro~gh ~,l~y. Furthermore~ the Suisun l’{arsh Pr~.~serva~ion
Act of 1977 (AB-1717) requires that the Suisuu ~4arsh be managed fo~
wl]d]ife resources, .Thisact identifies waterfo~:] management as a
prinmry concern. A third action that has affected the state of
marsh is the decision by the SWRCB that increasing De]~a ouu~][ws
protect the State’s natural res6urces !s an inappropriate use.of +’
gtate~.swater resources (BA,

A review of t~ie Sulsun Harsh resource and i[s reJated prob~er~s re:;u]
in a ~emorandum e~ agreement signed by the !k~reau of ""~ec’~..amatio~, "the
Fish and Wi!.d]ife Service, and the California                                                        i,~p,~r"= ,- ~"~nts- o~ Fish and
Caz:e and Water Resources on Ju!y 13, 1970.. A goal of this four-age~cy
agreement wa~ to select a ~a~er supply and [:~llrsh ~,l.~.q,~..~,~.nt p]au

- ... wou~d p~ozect aud e~~hance ~;aterfow] habitat, [[’l%e rcsu.l~ of their
is ~he project icing review;cal..

I
Project Dascriigtion

This project wi].! i~e reviewed as four subsets: The physical fac!]itia:~,
the ~monitoring program, the F~nagement pr~gra~,~s, and cen~erw~tiou

Physical ],’acili~i.:~: The project is ~-~on~.~ to ~eet ma~-:~h ~:ater qua.~ity
standards established by the CaJifornia. St~te %Iatt~r’
Hoa~-d (SWRCB) Decision (~4f<) !485 These standards ~]i]] be .... l .....~,..,~
cha[~gin~i the najor .intake fo~i - ~ "
the Sacramento River near Co]!insvi]]e~ by introducing municJ.Val
~¢ater, and by redistributing %~atar in ma~or ,-~:arsh channels (fi.sure 2)
’fne following description is taken from "’"

’
21ontezutaa Slough Contro! Structure.     .

I This facility is the heystone to the entire ~,:arsh manager,eat s’fs~’.~
This keystone feature %;I.[[ be con~tructed lh n~i]es from.£he east~rn end
of ~.bntezuma Slough and ~liJl consis~ of a concrete control
with t%.:o z’adial gates and a boa~ loeb,’    The structure ~.,ill pu~np.
tidally from the Sncra~0ento River near Co].]insv!]]e into
,.1o~.~.., daring periods when Delta outflows will not be su[fi~ient ~o
provide adequate ~mter qua]ity. ."

~r~ia~I~_ ’is] ana Dis tribu tion S~

Th~s facility uil ~ consider of a "combination of e~]arged,. <~Xisting ditche~;
and a ne:,~]y--cous~ructed channe! .that wil] take ~;ater from Hontezu~a

:hi,, action ~.~il [ provideSlough lust west of -the mouth of Frost Slough. "~

"i ]ev~ed lands’on Crizz]y Is].aad with w~ter-of adequatequaJityl Th~ .
system ~i]]. also include a 100-acre pond at the east end and ~-;i.l! provide
~¢ater to adjacent clubs.. The length of the faci.!Ity is 9,98 l~a (6.2

I            ’
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Potrero Hi!ls Ditch    ..                "                               . .

This 5,63. km (3.5 mile) Jong~ ditch will i:e constructed between Luco and
’Hi]/..S]oughs~ The ditch will move ~mter from the vlcini~y of Denverton
Slough in "the east to the Hill-Suisuu o~.cugn in the north-centrh]
where water quality wi~ be improved, ..        ’              ...,

Cordelia-Gold,ear Ditch ..~    : " .: ,, :

This facility.is a 4.5 !.~ (2.8 miles) channe!, from the Ibis C!ub area on
Cordella Slough’to a point just. south of Pierce Harbor on Goodyear
Slough, The.ditch i~il! have a 40-acre pond at each end and control
st~ctures-~to .pump ~ater tidal.]y south to C~odyear Slough. lhis facilit.y
is needed to meet sa!.i~ity requirements along Goodyear Slough told provide

-club n~anagers with higher quality water,

~oodyea~ Slough (Pierce tlarbor)_~ontro! Structure ’

"this structure is located ~ust south of Pierce tlarbor and wil! contro!
water f]ow from Goodyear S]oug~ northerly toward Suisun Sloug~ as
to provide ade¢luate water qua.lily,

E~nton-Corde] ia Ditch                            ’ -

T[iis ditch is" 5.6 l:~ (3,5                         ’~,..i]~,) ~ ~ in length and is designed to                                                        ~DumP ~ater
from Suisun Slough’, via. Boynton Slough, to Cordelia Slough to improve
wa~er quality in the %~estern marsh. Treated ~mste water from the Fairfield
;.:ster Treatment Plant can be used to supI~]emeut the tidal f]ow to Cordelia
$1 ough,

This facility is f~,l5 I~ (2.6 mil.es) in length; and is desig~ed "to
uater from Chadbourne S]ough south to Cordelia S].ough to .improwe ws-ter
quality. _ .                      . .     ..                            .

Nonitoring Program:. The Plan of Protection prepared by-the ha]ifornia
D!q~artment of Uater Resources (DWR) includes a monitoring progr~i that
will provide ~.~ater ~nd soil. salinity data from se!ectdd sites throughout
the entire marsh to evaluate the effectiveuess of the physical faci.lities,
This program is a requiremeut for thg DWR under the Suisun Marsh
Act of 1977 (At~-~717) and ~:.bat~r Righg Decisi0~ (t-~R) !485,

Channe!. water will be monitored continuously at six sites in the
~,~o sites on t~le Sacramen£o Rive~, and periodically near the mouth of
l.lontezuia Slough, I.:ater quality will be c[on!tored continuously at each
~ajor diversion point,.. Soil-water salit~iiy wil! be lnonitored at
60 sites, on/12 a’geas throughout the ~-~Rrsh, Continuous ~later level
records will be n:ade at e~leh sfte being n~oilitored for soi]~Nater sa~linity.

."
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P_laut surveys ~411] be inc.luded in the uonitorlng pro.grail. The
vegetative composition of ~he marsh ~;i]l be determined every 3 years by
the .use of color aerial photography in comb!nation ~ith ~round .verifica-tion.
Salt-marsh harvest mouse habitat will b~.in~ensive]y monitored using
data. from the flights and ground verification,. Major waterfowl food-plant      ...
~eed produ~tion ~il].. a~so be monitored, ~ The specifics of this
are described in the ~ns~ation Measures section,

In aidi~ion ~o the monitorin~ program described abbve~ other " , ....
is being co~,ducted in the :~rsh by agencies such as ~he OD~G and
Soil Conservation Service (SCS). For ~he hasexamp.l e ~ CDFG
uaterfow]..survey avery year beginning in September and ex~endJ.Dg
January. These data will also be used. to evaluate the effectiveness of
the management faci] itias.                ..

l.[anagement Prozrams: Indivldua] hunting club management plans ~;ere
developed by the SCS ~o provide high-value w~terfo~,;], habitat.
of these p]ans is an integral part of nbis project (BA, 1981). ~" "
~,~anagemen~ prostates were determined by the moil type, topography, and
uaterqua]ity at each club.

£ach rmnagemeni pJan includes am inventory of soils, pgace~ent of
waler control stxuclures, review of current n,a.~_~eu.=nt proced~res~                                                                                                                                                                                                                                ,~:~,~ ....
current yegetative conditions. Each eJub a.lso has b~en p~-ovided with
~’eco~;m%eh~ations to improve water manages:eat. These recommendations
incJude such ite~s as ~-;ater contro~ structures, ~vees and cauals~
spreader ditches. Each managem7ent pJan is designed to folJo~-; one of
combina’tion 0f up to five [:mJor ~nagament regimes to produce
habitat.

~2~eae regimes are alkali bulrush management; fathen management; parmanengx
pond management; barley cultivat’ion; and ~.~atergrass cultivation. Each
club is provided guidance for compliance with their particular plan.
Generally, guidaDce is given on re~eution periods for poaded
number, duration, and season, for leaching cycles; aud prescriptions
burning, disking, mowing, or some combination, of ~hese.
the plans are designed to minimize (or eliminate) thi occurrence of
pick!eweed. (Sal icornia y~]i~,~�~.), sal igrass"~ (Distichlis spica~a),
baltic rush (Juncus ba~ticus), cattails <~[~5! sp.) and/~]. ~~e~
acutus and ~. californlcus). Control. wou.ld ~hen be maiutained lhrough

u~l~t.~ulOn of oI~e or ano~he~ of the manage;~en~ re6i~, .... Th~

of ~aterfow] food plauts: alkali bulrush (S~!r_pus robu.~tus),
buttons (Cotuln coronopifo~ia~ and lathes (~Jji~.~]ex ~l!]a~.~ or of
bar] ey (Hordpu~,~ vu].$a~2,) .

Conservation ’" "                ,~’~:asures: The goaJ of these raeasures Is: ~o l~etai~ a- "least
2~500 acres of preferred selfmarsh harv~st.,~.,.,’-,-,.~-~:. n..~b~,nt’ "     ~ " adequa~eJ v
distributed throu£ho, t the marsh, This mouse habitat ..t..st ,~.,~,e ell the     ’
criteria .outlined for preferred habitat (pa~e 8). ~-~onitoring.of
a CDFG ~espousibility, ul],l be provided for through coatiact wii;h the
CD’JP. and coordinated uinh the !~9S, The conservation ~’~easurea
are expected to instate the pa!’petuationef viab.le mouse populations
the F~rsh.
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¯ Zl.. construction projectb:easures to minimize impacts as a resuJt of~ ~-
include an effor£ to trap and remove all S.~i;:l’~ ~./ithin the construc~’ion
corridor. .Tl~ese mice ~i].] be transJocated to o~her suitable habitat as
determined Jointly by the Service and CDFG. Trapping ;-zi] ]ta,._’" "~ p l&ca in .
the ear.ly spring.to ’reduce i:npac~s on breeding mice el- mice "~ith
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In addition to the proposed conservation i:le:isures, and iu the event
habitat supporting the mouse shows a decrease as a resuJt of the
wording it~ the Three-Agency !farsh Hanagement Agreement (Among the
Resource Conserw~t!on District (SRCD), CDFG and l)~lR) wi].l provide for
appropriate modifications in sd.ect~..~, ~]ub plans. A chauge i[~ preferred
mouse habitat.wi]] ba significa~t ~J]en .th~ acreage decreases by one-third
in any zone (base0 on data from ground verification of the 1981 flight),
l-fanazement plans would then be niodified, as necessary, for se]~mtcd
clubs to assure the rete~r£ion of substantial tracts of preferred
nab~ta~. ~itial recom~t]enda/ions for modification of these c]ub
would be.~e jointly by the CDFG and FWS. Appropriate r:odification~;
would be ¢hosen by the CDFG, FUS, e~ , .....
petitioned by the CDF(], ~’~4S and SCS to m~ke the’ needed modifications.

Aerial photographs describedin the P]an~ monigo~ing program t;i~] be
used to monitor preferred mouse habitat in each of five zo[%es:/delineated
in figure 5. "fhe m~rsh is divided into five zones to "" " "’L~,,
monitoring effort. :Preferred ~ouse n,~bitat wil] be the be.sis for
changes in mouse habitat but while these areas £e;,resent the ~ost
habitat, they are not the qn]y.areas that suppor£ mice. ~; ,~, ,~
in these preferred habitat areas shouKi,,~tu" easier to deteut and should
provide a usable index to measure changes in a]] mouse hablt;~. P:Lck]o’~;ead "      "
wiIJ ;~e used a.s an i~dicator s-oecies becau~e of the significant r
butueen its occurre~m£~ &nd "the presence of the ~:ouse, Current.
areas wigJ be ........ " . ’ ,ra=t,p,:.a using the plamled l~Gl fJi.ght. Ground
~i.t ] then ue us_., to de
mouse hsbitat that meets the density, height~ and cor!dit!oa r:a~qui.~ements.

.             ~O,,u~, verificatio~ at a-yea~ intervals wi]J [:hen be
.,:,uu to monitor chan3es in the preferred ....... habitat

The nature and extea~: of future sampling a~d the amount of ground verifies<ion"
wi]] depend o~ the "~" .......... ~ ........~.~e~,~.. of preferred habitat found by the 19~I
data. !n any case, ~imi]ar monitoring efforts ~.;i]] be ;~:ade on a[’eas
under intensive mana~]e~.~ent as ~4~]]. as n.reas %~ith little o~ no
!f a" significant,               a~er<-a~;e’- -     in preferred ...... ,nk~use habitat is i~dicated in any
of the five zones, club ma,.a~,e~.m%t pianos wi]] then be modl~ied so t[,.~
say degraded habitat ~i]] be restored.

S,:an granciseo, San Pab!o and Sui~un Bt, ys. -’" ~
~he origina! Sacramento-San Jcaquin Delta ~;ere.probably too fresh, and
hettce the Co]].insville-Antioch area probeb]y ~as and st!]l, i’s the ca~.~tern

....... t of their distribution. Reithrodontomys raviventris ha]icOetcs
J.,]habit~; discontiguous marsha~’~~ Suisun and San PabJo ~ays. i,_~.
raviventris occurs i:3 rer.mar~t ~7~.4~rshes of San Francisco }3ay fro~ the
Carquinez Straits at~d"southern Maria Peninsula south to the’ AJviso
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B~ugl~ are~ (~i~ler. 1965~ BCh~ub, 1971)o A.ite~a~ion o~ hf~;to~ic
v~a di~ng, drai~iing and fi.i.l~Ig has e.].imina~ed over 80 percent of "the
intertidal marsh]and (Nichols and %4right, 1971). A large el-ca has be~n
converted i~o diked ~et~and~ mos~ of which is. marginal a~; habitat for
ha~est mice. ~ost of the contemporary tidal marshes are fragu:ented
strips situated along outboard dikes and along sloughs, often separnted
from on~ another by ~o~siderab]e distauces. As a direct consequence,
the S~.f~ population is endangered ~ith extinction and has been so identified
by the Departme{~t of the Interior (October 13, 1970).

’l~e S~[}~[ is active from the evening twiJight hours, with peak activity
during the night. Density of S[-SIM is directly dependent on vegetative
composition and cover. Sparse cover~in poor condition provides poor
mou~;e habitat, The Sa~icorr~ia zone of sa!t and. brackish r~arshes with
thick ~mls of Sa]icornia appears to support the best population of
"i~e characteristics of preferred habitat for salt marsh harvest l~ice
the ottlsun ~rsh are (~h~l lha~.~ner and lla~ey, drafh recovery pla~) :

(I) I00 percent cover..

(2) Cover ~’ith. a deplh of 30-50 cm at sum[:~er ~aximum.

(3)~ A hloh percenta~e of pickleweed. Areas ~ith. the denser
of harvest mice range froe~ I00 to 50 peraent ,
contain a variety of other ha]ophyt~<~, especially fat hen and
alkali heath. Scirpus and ~ species do nOz reduce the
qua]izy of such habitat as long as they are not pre~ent in
]ange an~ounts rand are ~.~e]l dispers~d rather than

(4) ~£here sho~]d be fev~areas of sa]tgrass, br;~ss button~, a~ka~i
buJrush, other" Sci~ species, or ~’~. Up]nnd grasses
valuable as an upland edge ~o the marsh bu~ not as a
within the ~arsh, Such a situation i~; conducive to
rather thad salt qnarsh ha~est mice.

(5) There are no harriers of ope~ gromr, d or ~ater dissecting the
vegetation, as SHBi,[ are extren~e]y dependent on cover. Such
open belts divide J arge populations into scalierones and
decrease their offences of survival.

(6) Each area. of~n~arsh is ~;arge. Counection’s bet~;een parts of

with I00 percent cover of. op~ir~mT;~ vegetation and l~ave no
barriers or opeu grotmd or ~,mter across them.

.̄. (a) The ~:ajor portion of each~ ~mrsh shoul~ be habitable
~ throughout the year. The nature of the soil surf~Lce and

the ~:~auagement practices should resu] t i[~ at ]~ast /~0 percent
of the marsh being ~seable in the winter, ~receivin~.~
].it[]e flooding. A’majority 6f the n~arsh (80 percent or.
n~ore) should be of optimum habitat in the summel’..
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(b) A.!art~e marsh should have a ]at-ge ed[~e of |~a.lophytes and
possibly an adjoining and in~urdigitating baud of up/.and

. grasses.

(7) The ar-ea receives minion] disruptive manipu]ation~ and only
that needed to produce mouse habitat. F~uoh_n.. Is absen~ or
minimized nnd p]o~inZ, ~:o~.;inS and burn!n~ a~e absent.

lhb.[ta~ destruction has occur~d ~hrou~hou5 the edtire rankle Of this         ~ " ’
species and is so severe that ~enetia iso]atlon is a serious :threat
e:~tan~ populations. In th:4 Suisun, levee construction has vlrtua~ly

e.li~nlnated fl~e upper ~ar~h zoue fron many areas and has a~so subdivid~d
~he ~uarsh into ~mal!er units. .These units have been furthe~
~ith the construction of canaXs and spreader ditches, and the
of diffezx~nt n:anage£~ent practices. Certain. man~ge~ent pray:ticks are
segere].y destr~ctive ~0 ~nouse populations. P~actiees such as mowing~
discln~, and burnin~ destroy both indlvldua] n~ice and ~hu habi£at.
~Enzire populations can be extirpated by intensive ~anage[n~n£ pray:rices.

is pri[~ari]y a by-product of n~anazem~mt for ~:aterfo~.~] hab!£at. A
of fairly large area:,~ .of prefer~’ed S~.~.,t~ habitat should be
thcou&ihout’.the ~arsh to enhance population levels and conserve the
species.                                           .

California cla~;-er rail. ’ ~listoric~] ly th9 CC[~ ~as ~an e[~de~uic ra]] "~
~aost estuarine ~:mrshes of centri] toa~:ta! a£~d northern coastal
Since 1900, accelerated hab!tat Joss because of all-edging, di):in~ and             .
fiJ’ling of ~cetlauds ,-~i,,ni~i~a.~t!y z-educ~:d b~hh its range ar, d-n.,.~[=~,,.w,
Si[,ce 191~4 approxi~:~ate]y 2,~32 h%~ctares of CC~< habitst haw~ bepn el irain...~ted,
repzcsentiu~ ~n additional 20 percent loss in raft habitat (Gn..t.], I~7~)
As ~. ]7e.~u]t of the c:o.~tinua. ..]i.:~in=tion n~da[teratio~, on ca]ifornia’;~
estuarine .,.ar~h¢.~, the Secretat-y of Iuterio~, in accordauce %-~ilh
of 1973, deter~ined that the CCIi was endan~%e~’nd. The rai; is
listed as an endangered species by the

interspersed ~ith drai~age channels inhabi%.ed by an abu~:dant inve)ztebr~te
fauna (Gi].l, 1979). P~’incipa] "~,= - "~ ’~’ %~.~_ta~Ii~ domin~.~ts in m~rshes inhabited
by the CC~{ include: (,ord" .....     ,,~--’~ (Spartina fo/iosa), pickle%~eed,
and zum. l>~ant (Griude]ia humi~Is) in "t[,e San Francisco ~0y, [~ars

E]khorn S/ou~:~h, Bolinas Lai~oon and TonmIes Bay are p~’edo~d.nan~]~
In Suisun mat-sh, the CCP. inhabits narrow tidal inarshes along outbo,9.rd
~.!~.,, doninated by f!~f!~ spp., ~j~ha spp. Jtmcus sPD,, and
spp. (~k, rvey) 19~0).

The(,<.,x~""~ feeds        ~]mo~ entirely ou anJ.~na/ r’.ather ~uch as x.~orms a~’~d
1~c ,~e]ative a~dounts of and animal, matter in the rail"splant
varies %.~iuh the rife’of year, ~ta~e of tide and Zeof;raphic locality
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(f..’offitt, 1941), In Sl~isun harsh, b:arvey (1980) r~:por[ed ~he occurrence
of Corbicu]a spp. and [-~y~ spp. clams and bar~acl.es (Be]arms improvi~us>
in areas supporting c].~pper rails (Cutoff Slough). He aJ~o surmised

t;le Sui~unthat rai.[s ~my be preying on crayfish .(Pasifastacus spp.).in ~ *

Nests are !oea~ed on or near ~he ground, usual    on s s!igh~ rise neap-
tidal, slough; many.we]I-defined trails lead from the nest to ~he
Nest sites are in deuse vegetation ~fhere ~he n~sting p]~tfor~n is

o:[ ~he san~:vegetation and built up~to 8 to 15 cm above ground (DeGroot,
192~). The nesting seaso~ no~a]]y begins in mid-Hatch anti’extends into
Ju!y.~ ~te nesting by .the rai! .may include reneszing att~mpts and "
~econd broods (Wilbur and Tom/insou,~ i976). Although clapper rail
breeding has not been verified in the Suisun, the prpsence and
behavlor.(voc.~]Izatxon,~) of r.ai]s throughout the neshin~ season make
highly probable.            ~"

" Suisun in DecemSer 1978 (Harvey~The CCR was first discove~Jud in the "’
1980). !n 1979, Harvey tear, used for c]a~pper; rails in the SUisun frown
18 hatch to 17 AuZust, and estimated a .population of about 25

Cu~o~2 S]ou%h area.~ain.{y along narrow; tida.l marsh fringes iu the .... " .
~esides one or tQo rather incidental sightjngs, which indicate that the
rail also occurs in non-tida! marshes of the area, the ce;~su£; ’[.,ori.~
by Ha~ey in 1979 represents.~irtua!;y all that is kuown about the
in ~ha Suisun. Thus., other than a few s!~htinqs, ue. Ic~ow very

.abou~ the st~us and dlstfibution of the CCii in ~he Suisun.

In addition to the SI.~HH and CCR, the Sui~mn [[arsh ~cosysze~ supports
populations .of at least I!. aa~i~ional species of concern.

Three of .these species are Jis~ed as rare by the State. They are the
Ca ].ifornia black rai] (Lateral ] us ~[amaicensi~ cot~rninu]us), the sol t-ha
bird’= beak (Cordv]anthus no].[is ssp. mo].lis), and the mudf]at qui]t-pJaut

(Li~ae~,fi!,~ masonii). Nin~ other species are recognized by the F~.;S
and/or CDFG as candidate or sensitive s~ecies. These species and their
status are listed below:         ’-,

"
Suisun Sh~e~ (Sorex ora;~us sinu~sus) - being considered for ir~c]usion
as State species of.concern (AlasCraig, pers,~comm~),          ~. "

~;alt marsh yellowthrozrt (Geotblypis triehas sirmo~a) considered for -
~;ta~:e ]ist.i[~g a~ eodar~i~erad (Alan Craig, per~. comm,)~ Dr. Richard

has petitioned the F(iS to ]isn this

Suisun song s~arrow (~:-.]o.,p_~= maIodia ~n,,xi~]aris) - beiug cons~.:~e~:ea~ as
a species.         , of specie] concern by the State (A~an ~[~ral~"o~,pers.

}[ispid bird’s beak (Cordz!anthus~9~]!s ssp, higj>idu~.O -Under .revie~
FWS (45 FR No, 252, 82499, [5 December 1980) ~q~h~idered a State
candidate,                                              v

Contra Costa baeria    " ¯ .(!.a~thenla conjugeus) - Under revie%l by ~,~.~ (45
’ "’) .]~e,.,~ 1980) and considered as State candidate.Ho. 24Z, b_517, 15~ .........
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Delta tu.|e-~ea (J.m__t.[i.y.r.jt2~" lepsonli s3p. ~g!’,sonii) - Und4r cevie.w by

(45 FR No. 242, S2517, 15 December 1980) and considered a S~ate candidate,

Suisun thistle {Cirsium ~7!~12u~ var; h~31~!um~ .- Under review by
FWS (45 FR No. 242., 82497, 15 December 1980) and considered a State
candida re..                         . -

Greene’s ]egenere (~neq~!!~,~osa) i Unde~ revie~ by FF/S (45 FR
242,82517, 15 December 1980) ~hq hunsidered a State cil~didat.e.

Pcoject ImDacts
~ " ’

Construction a~d [:~nagement ac~ivihies ~,~i].] have grea~ ir:~pact on
.SH~i. and. Suisun shrew. Sincethey occupy nearly ~zhe’ same habitat~ the
¯ impacts and’conservation measures IdeIl~ified for the lz:ouse ~i]] b~a the
same for the shre~-i.          .~                                   ’

Adverse impacts to zhe SHHH wil] result from the construction of
physical facilities and~ the .... ~ ..... ’ " pro~ram. Approximately 3/~0
of wetlands ~gil.l be ]ost due to pro.jo::t con~tructio[l (table 1.). Approxi:::ate]y
I00 acres .of ~he340 wetland acres is �~.~nsidered preferred ~;~ou~eh~.,~,~
by the I?~4S and ’I~ a,a~t~on to the diree’~ habitat losses~ ~.n(t.~.v~dua] animals wi]l u~:doub~e,!ly
bm hilled by the h¢mvy equipra@nt used for re~%oving .vegetation},
and dre    Jig,           .. ""      ¯ . ....¯ ¯ ..                       -

in,_ extent of r~:¢na~e~aent program ir~pacts will depend on t[~e level
~o~p./iance. At.pi’~:;ent, there is ]egis]ation pending tibet .~i]]. provide
the Suisun Resource Conservation District ~,ith authority. £o enforce
compliance %~ith the ~anagemenr. plans. As discussed earlier. ~anagem~t
plan ~eco~m,endations are designed to ~nil)ro~e stands 0f. a] hal i bu] rusii,.
fathen, and b£a~;s buttons, andother food plants for ~[,~e~o.,,].
individua’I club ~nage!::ent plans.differ, th6 ul.tl~nate ;aanagem~nt

"to ~nJ.i]imize ~he ar~ount of Pick1.e~�~ed..~                            .

![an;:~gemen~ pitons ca]l for t~e’ flooding of higl~ grounds prior,~o the .-
waterfowl ’,Iun~l,,~’"~ setlson          (ca, ~id-October) ~ :Co~inued eater circulation
i~ re~o~nmended, .a]~h6ugh not all c].ubs t~aintain £his p~acti~e. Water is
to be drained at the end of the season. Sor~e clubs maintain~a fJoud and
dry, in cyc).e Until ]ate june, ~nd a fe~.t Clt:bs ~intain. standing ponds
~,_~=~. _ ~un,.l. A~t,~=~= ~ ~~~~_..~ fin.~l drainii]g the c~ubs are urg,::d to amsc
hum or both to ~ontro].. "undesirables" such as selfgrass, pick]e~eed~
a[~d bhltic rush.. These aredS are often, flooded’ immediately.after%~ards..
Prior .to ~iscing, moI,~ing iS So~eti~es recom~ended and is also ~used for ’opening areas for htinting~ ..I.Nnagemeng p.lans encourage the congtruetion
ar~,:i deve]opment .of spreader ditches ~o enhance flooding, and drhining.
iLe~., ditches should increase the c].ubs’ ability to flood gre~ter areas
mo~-e effecti4e]y and quiek]y~    ~.     ~:.,               ¯ . .
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Implementatiou of such m..nao~ .... nt actions wi!l have a devastatir’~g
on the populazion of $~H£J is the Suisun. Preferred mouse habitat
be destroyed, S~[l:~[ populations probably ~.~i]] not survive burni~,g,
discing, mowing, and fJooding~ since ~hey are no~ good di~perseri~.
Discing, mowing and burning ~.~il] probably hi.l] [.U.ce outri~ht. Du:[ing
flooding some mice may. escape, to~ e[~ergent vegeta~ion~ but                                  t~y
survive there throughout the entire flooding period, So~e mice wi~ [
undoubtedly escape ~o up,and sites along levees and may survive if there
is sufficient food and cover. Houever, ~.~,_ habitat in ~nese areas
typically i> less than margin~l,

Yhese ~mage~,ent practices %~i]] probib]y restrict surv~ving indiv!du~]s
to isolated patches of ~uargina] habitat adjacen~ to levees or so;re other
upland ar~a. . Furthermore, in areas ~here S~£D~ ~.~ay e~d.St~ the 4eve]
of spreader ditches wil! further dissact the ....... ¯ ~’_ popu] scions) create
barriers to mouse nmvea~ent) and. possibly cause ~::ore mou~::e habitat to
los~ ~o flooding.

T]~e end ~<~sult from the.J.n~p].en~entation of the ::ana;je~ant plans may
co~ceivably he a radica.l reduction in numbers of ’~ ~
end further isolation of remnau~

.
i~owever, to off-sag such ir~pac~s which will occur to the S~-[EH) this
project includes compensatory actions as described in this report to
insure the continued existence of the f;£1U~f in the Suisun Harsh.

~ou.= of the narrow tidal marshes inhab~te~ by the CCEi ~.~!]l be
by the project. As fa~- as. is currently "~o~n- ) c!appor rai3s ocau~
primarily on the tidal side of outboard /evee~ ~n the    ",
on the protected land~’ar~} side. Although con~r[~ction and
of levees and channels wl]] 3i~%e].y have positive and negalive impacts ou
the rail, negative impacts potenti~{!ly out%;eigh the posltiv~, aowever,
no construction is proposed a]bngCutoff S~ough, where i~arvey (1980)
found the highest rai] densities iu zhe Suisun, Thus, the potentia!
loss of intertidal rai! habitat fron~ leve~ and cnanL~l construction
be ]imited to areas where ~he tall .could occur but as yet has not begn
observed, Decause areas curzent.ly kno~a~ to support mils viii hot
dist~rbed by the project~ we cannot conclude that the current CCR popular:ion
in the Suisun will ~e adversely affected, l!o~;ever, any sisnificant.
reduction in tidal marshes that are poten’ti~[]!y suitabIe rai! habitat
could limit future popuila[ion expansion of the. rail    ih-otection of
po~en~i~] hnbita~ ;:viy be in;portant. ~o T, he.’Jong-tern ’~e]                                              _v,.~.. ~C       ta~ .... ~.z~ i ;"
in the Suisun. ~cause intertidal habitat ]arge]y occurs as
fringes ;~1ong outboard dikes, it is extremeJy w~lnerab]e to di-~turl)anc~
by construction and malnz~.nanue activities.    See ~he recommendations
be]ow (under the BioJogical Op:Lnioh) for guidance on pz’o~ectlng this
habirat, type,
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Impacts to species of concern which may result from implementation of
the marsh management plan are largely unknown. This is primarily because
of a lack of sufficient data on their biology and distribution within
the marsh. Nonetheless a plan for the protection of the Suisun Marsh
ecosystem should consider all such species, since they too are an integral
part of the marsh. The biological assessment is notably lacking in this
regard. We point out that the p!ans emphasis on m~nagement of duck food
plants, possibly to the detriment of the rarer species of the native
f!ora may provide added threats to those species now under review.
Further, there is no discussion of potential impacts to the State listed
species perhaps an oversight that should be given additional consideration.

It is the Service’s opinion that this project, which includes compensatory
actions, is not likely to jeopardize the continued existence of the SMI~M
or CCR. However, the compensatory actions describe~ within the B.A.
only insure the protection and maintenance of preferred mouse habitat
wel]-dlstributed throughout the Suisun Marsh. There is no mechanism to
determine whether or not the S~fHM and CCR wi!l benefit from the activities
in the marsh.

In furtherance of the purposes of the Endangered Species Act (Sections
2(c) and 7(a)(1)) which mandates Federal. agencies to utilize their
authorities to carry out programs for conservation of listed species, we
recommend the following:

I. Survey CCR popu!ations every 3 years in suitable habitats and
locations throughout the Suisun. Survey areas should include
tidal and non-tida! marshes, vegetative control areas, State
lands managed for the SMI{M, and private management areas.
Surveys should be conducted in conjunction with the habitat
monitoring program and aerial surveys. These studies should
be conducted by investigators who are thoroughly experienced
in clapper rai! biology, eco!ogy, and fie]dwork. Survey
design and data analysis should be coordinated with the CDFG     o
and FWS.

2. Construction activities should not occur during the rai!
breeding season (March-July) if the action will be destructive
to nesting habitat.

3. Likewise, maintainance of channels and s!oughs (i.e., dredging,
vegetation removal, etc.) should not occur during the breeding
season--March through July.
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4, In genera], construction a:.~d, maintenance o~ chann$~]s a~d
should be designed to provide and .protect intertida! hhe],v~s
(as.wide as possible) along tile length of el;., outboard               ~’"*i
Such shelves should be deaigned to gos~er e~tabllshmen~ of

~. intertidal marsh vegetation and mudf]ats for ap~ima] CCR
. . habitat. All the.CCR’s found by ~vey (19gO) were reu~=iett:d.

/.:~ .. to thes~ gradua!ly sloping, intertidal zones,. ’ Steep
~ith only very. narrow marsh zones suppoxted no rai.[u.    ,,tango"
of Sclrpus ncutus and mlxture~ of other ~"’ " .            emergen t. vege tat ion
shou.ld b~ retained on these intertida! shelves. The wid~’.~ of

aep~,Idlno on the         of

-- ..~ Intertidal.         , shelvss at ]easg 15                                          ,t° 30          ~fee~ wide zhou]d b:~.... ¯ designeu a!ong the wider tide channels; shelf widths alons~’

narro%;er chnnnels"wou]d be proportionately na~£o;e_,
~hou!d be designe~l as..wide a~ possible.

5,. Sys£ematica].ly survey populations of e"~ ~’
:areas, management areas, and State areas managed for the

~ Tzapp?.ug efforts shou].d _be designud to De compa~xt~!~ with
during the habita~ monitoring progri~m and aerial st~rveys,

with the biology and ecology of the Sti[.R.! a~d personal1) ~.,.~ ....... n~ ......
~,~e S>[I~[. The design of these surveys and

subsequent, darta review should, be .coordinated with the CD[.’C and

If these recemutendatious are instituted, the Service believes that th~
CCI[ and SH[i?i wil! deri~9, benefits, in the Suisun l[arsh..            ~

IE you should have any.questlons regarding Zhis opinion, pi~ease coetac.t
Car] Bhnz [(9i6) 440-2791 or YTS 448-2791] at our Sacramento Endangcred
Species Office.                   ."

’
Field Supe~,isor~ Eco.]ogica~] Services, .Sacramento, California
Soi! Conservation Service, [)avis, California . ,,.. ,. ~..~
Director~ Washington~ D.C, (O£S)
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AQUAT]’C RESOURCES OF SU[SUN MARSH WITH A!q ANALYSIS OF THE

FISHERY EFFECTS OF A PROPOSED WATER QUALITY MAINTENANCE PLAN!I/

Alan Baracco
Bay-Delta Fishery Project

ABSTRACT

The fishery resources of Suisun Marsh are described, including known
information on use by anadromous species, and the abundance and dis-
tribution of resident fish and invertebrates.

The effects on aquatic resources of a proposed water management plan
aimed at maintaining the capability of the marsh to support waterfowl
populations is discussed and recommendations for minimizing anticipated
effects are described.

!
I/ Anadromous Fisheries Branch Administrative Report Noo 80-13. Sub-

mitted October, 1980o
This study was conducted as of the Interagency Ecologicalpart
Study Program for the Sacramento-San Joaquin Estuary whose mem-
bers include: California Department of Fish and Game, California
Department of Water Resources, Uo S. Water and Power Resources
Service, and U. S. Fish and Wildlife Service°

C--053980
(3-053980



INTRODUCTION

Suisun Marsh, located in the San Francisco Bay estuary near the confluence of the
Sacramento and San Joaquin rivers, is an important wintering area for waterfowl
of the Pacific Flyway. One of the largest estuarine marshes in the United States,
Suisun Marsh covers an area of approximately 34,020 ha (84,000 acres), of which
nearly 10,935 ha (27,000 acres) are bays and sloughs influenced by tidal action.
The remaining 23,085 ha (57,000 acres) are diked wetlands, managed primarily for
duck huntin~ (State Water Resources Control Board 1978 a).

A~ide from its importance to waterfow!, the marsh provides valuable habitat for a
wide variety of mar~mals, reptiles, fish, and the invertebrate organisms on which
fish and wildlife depend for food. Species of fish utilizing the marsh as nur-
sery habitat and migration routes include striped bass, Morone saxatilis, chinook
salmon, Oncorhynchus tshaw~tscha, steelhead rainbow trout, Salmo ~airdneri, Ameri-
can shad, Alosa sapidissima, and sturgeon, Acipenser spp., all valuable gamefish.
Resident populations of catfish, Ictalurus spp., centrarchids, notably black
crappie, Pomoxis nigromaculatus, are also present as well as several native non-
game fish and numerous estuarine and marine species° Invertebrate populations,
of which opossum shrimp, Neomysis mercedis, is the most important, are often found
at high densities within the marsh, particularly in Montezuma and Suisun sloughs.

Maintaining an abundance of plants preferred by waterfowl as food requires a sup-
ply of relatively low salinity water during the period from October to the follow-
ing May in order to provide proper soil salinities in ponded areas. Soil salin-
ity in the root zone in the spring should be no higher than 9,000 parts per mil-
lion (ppm) total dissolved solids (TDS) for maximum seed production (Glenn Rollins,
Calif. Dept. Fish and Game, pets. comm.).

Due to increased water diversion from the Sacramento and San Joaquin rivers, which
are the main freshwater supplies for Suisun Marsh, salinities in marsh channels
have sometimes exceeded those needed to maintain maximum seed production. Since
1960 water salinities have generally decreased in September and October but have
increased from April to June (Uo So Water and Power Resources Service 1979). Be-
tween 1963 and 1978 salinities ranged from 92 to 16,560 ppm TDS at various loca-
tions in the marsh. During periods of low Delta outflow salinity increases from
north to south and from east to west. Although factors such as local runoff and
tidal strength affect salinity, Delta outflow is the most important factor influ-
encing the salinity of surface water within most of the marsh (U. S. Water and
Power Resources Service 1979). The frequency of less than optimum soil salinity
conditions is expected to increase as upstream water use and export increase, so
that by the year 2000 salinities will not meet water quality criteria for maxi-
mum seed production for varying periods of time in approximately one-half of all
years (memo from G. Deatherage, Calif. Dept. Water Resources to D. Odenweller,
Calif. Depto Fish and Game, May 9, 1979).

The State Water Resources Control Board, as part of Decision 1485, has set water
quality criteria for Suisun Marsh channels (State Water Resources Control Board
1978 b)o In order to meet D-1485 criteria the U. So Water and Power Resources
Service and the California Department of Water Resources, the two largest diver-
ters from the Delta, have proposed a series of channel, water distribution pattern~
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and water source changes within the marsh. The proposal is described in detail
in a U. So Water and Power Resources Service preliminary draft report titled:
"Solano County Water Project, California: A Report on the Feasibility of Water
Supply Development," dated September, 1979o

Generally, the proposed plan calls for using project supplemented outflows for
salinity control and water control and distribution facilities in combination
with specific marsh management practices to insure the continued value of the
marsh as waterfowl habitat. The distribution facilities consist of in-channel
control structures which can act as tidal pumps or closures, and new or enlarged
earthen channels which distribute the best available quality water throughout
the marsh (selected plan) (Figure i). If, after several years of initial test-
ing of the selected plan, substantially more water is needed to meet project
objectives, supplemental water could be delivered into the northeastern portion
of the marsh by a diversion from Lindsey Slough (alternate plan).

The main feature of the selected plan is the Montezuma Slough Control Structure
near Collinsville At this !ocation water will be diverted int~ Montezuma Slough
by tidal pumping ~o provide an average daily flow of about 28 m’/s (I,000 cfs) in

an east to west direction during October through May as needed to meet water qual-
ity criteria. This water, of a higher quality than would be normally.available in
marsh channels at the same outflows, would then be distributed by tidally acti-
vated flap gates into Roaring River Slough, Grizzly Island Ditch, Potrero Hills
Ditch~ Boynton-Cordelia Ditch, and Cygnus Bypass for use on marsh duck clubs. In
the western portion of the marsh the Cordelia-Goodyear Ditch, Morrow Island Ditch,
and the Goodyear Slough Outfall would provide the ~ighest quality water available
to duck clubs in. that area.

The proposed operational schedule for the plan (Table i) depends on whether or not
the Lindsey Slough diversion is needed. The operationa! schedule without the
Lindsey Slough diversion is termed Condition i (selected plan), the schedule with
Lindsey Slough diversion is termed Condition 2 (alternate plan). The operational
schedule may be extended beyond May 31 in below normal water years if better qual-
ity water is needed for marsh management past that date.

For the selected plan schedule of operation, the Montezuma Slough Control Structure
would be operated as a tidal pump during the months of October through May in those
years~when the freshwater outflow from the Delta is less than approximately 280 to
420 m~/s (i0,000 to 15,000 cfs). At higher Delta outflows the structure would
remain open to permit unimpeded.flow patterns in Montezuma Slough. For the alter-
nate plan the Montezuma Slough Contro! Structure would operate as a channel clo-
sure at low Delta outflows, as a tidal pump at normal Delta outflows, and would
remain open at high Delta outflows (Table i).

Roaring River Slough, Grizzly Island Ditch, and Cordelia-Goodyear Ditch intake
structures would operate a short period of each high tide to supply water to regu-
lating reservoirs for further distribution. This system, necessitated by the need
to maintain high water levels in the distribution ditches, r~quires an intake capa-
city of 19.6 m~/s (700 cfs) for ~oaring River Slough, 29.4 m~/s (1,050 cfs) for
Grizzly Island Ditch, and 1.54 m~/s (55 cfs) for Cordelia-Goodyear Ditch. Chan-
nel modifications and construction of regulating reservoirs would create 162 ha
(401 acres) of new water surface area, thus increasing habitat for fish, mainly
resident species.

This report describes the aquatic resources present in Suisun Marsh, the effects

changes on those resources due to the above described water managementof habitat
proposals, and makes recommendations for aquatic resource protection.
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TABLE I. Typical Operation Schedules for Montezuma Slough Control Structure

Condition Ia Condition 2b

Below Below
normal Normal Wet normal Normal Wet

C                                         c
year Year year ~ear year year

October T T T C C C

November T T T C C C

December T T O C T O

January T T 0 C T O

February T 0 O C T 0

O C T~ OMarch T O

April T 0 O C T 0

May T T O C C 0

June O O O 0 O O

July O 0 0 0 0 0

August O O O O O O

September 0 O 0 0 O 0

C = Closed

T = Tidally operated

O = Opened .
a Assumes that supplemental freshwater is not available at Denverton Slough.

b Assumes that supplemental freshwater is available northeast of the marsh.

c Outflows sufficient to meet the Decision 1485 mars~ standards after 1984 at
western end of Montezuma Slough. (From WPRZ, 1979)
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AQUATIC RESOURCES

Suisun Marsh supports a diverse assemblage of fish species (Appendix i) and inver-
tebrates. Changes in salinity caused by wide fluctuations in freshwater flow
throughout the year and between years creates an ever-changing environment~
affecting the abundance and distribution of aquatic populations. Many species
spend only a part of the year or a portion of their life cycle in the marsh,
others move within the marsh in response to their environmental requirements.

The following discussion by species, or species group, relies on several fishery
surveys conducted at various times, durations, and locations within Suisun Marsh,
using differing sampling techniques. Tri-annual gill net and otter trawl surveys
have been conducted at six sites within the marsh (S-I through S-6) (Figure 2)
between 1974 and 1979 (Calif. Dept. Fish and Game, unpublished data). Midwater
trawl surveys have been conducted from September through March at four sites in
Montezuma Slough (T-I through T-4) (Figure 2) between 1967 and 1978, except 1974
(Calif. Dept. Fish and Game, unpublished data). Tow net surveys have been done
at three locations in Montezuma Slough (TN-I through TN-3) (Figure 2) during June
or July through July or August from 1959 through 1979, except 1966 (Turner and
Chadwick 1972; Calif. Dept. Fish and Game, unpublished data). Beach seining-and
trawling at various locations has been done periodically (Calif. Dept. Fish and
Game, unpublished data; U. S. Fish and Wildlife Service, unpublished data; P. Moyle,
U. C. Davis, unpublished data). Neomysis surveys using plankton tow nets started
in 1968 and have been done regularly at three locations in Montezuma Slough and
at one location in Suisun Slough (N-I through N-4) (Figure 2).

Anadromous Fish

Chinook Salmon

Chinook salmon migrate through the marsh, especially Montezuma Slough, as juve-
niles on their way to the ocean and again as adults on their way to spawning
areas in the Sacramento and San Joaquin river systems. Juveniles also utilize
marsh channels as nursery habitat.

No juvenile chinook salmon were caught during sampling in the summer, fall, and
winter of 1974 through 1979 with gill nets and an otter trawl in six small sloughs
within the marsh (Calif. Dept. Fish and Game, unpublished data). Trawl surveys
conducted at four sites in Montezuma Slough in the fall and winter months between
1967 and 1978 resulted in infrequent catches of juvenile chinook salmon (Calif.
Dept. Fish and Game, unpublished data). Sampling techniques used in these sur-
veys, however, were inefficient for this species. Beach seining in Montezuma
Slough in March, 1979, and in February and March, 1980, revealed chinook salmon
fry in substantial numbers (F. Michny, U. S. Fish and Wildlife Service, pets. comm.;
F. Fisher, Calif. Dept. Fish and Game, pets. comm.). These newly hatched fish
were found after an extended period of high river flows, and their occurrence in
the marsh may be atypical of normal or low water year conditions. Messersmith
(1966) found chinook salmon yolk-sac fry in Carquinez Strait in February and
March, 1962, another high water period.

Stomach analysis of juvenile (pre-smolt) chinook salmon collected in the spring
of 1979 at various locations throughout the Delta (U. S. Fish and Wildlife Service,
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FIGURE 2. Suisun Marsh with fishery survey sampling sites

C--053986
(3-053986



unpublished data) revealed a diet composed of crustaceans, mainly Daphnia spp.
and insects, mainly adult Dipterans. Amphipods were increasingly important
in the western Delta, including SuisunMarsh.

Steelhead Rainbow Trout

Sacramento River steelhead, like chinook salmon, utilize marsh channels, particu-
larly Montezuma Slough, for juvenile and adult migrations and as nursery habitat.
In addition, small local steelhead populations utilize marsh channels for migra-
tion to and from Suisun, Green Valley, Laurel, and Ledgewood creeks. Migration
routes within the marsh for these remnant runs have not been defined, but they
probably use Cordelia, Chadbourne, Peytonia, and Suisun sloughs as their prin-
cipal routes. Gill net sampling in Cordelia, Chadbourne, and Peytonia sloughs
caught low but fairly consistent numbers of steelhead (Calif. Dept. Fish and Game,
unpublished data). Sampling at other locations within the marsh indicates that
steelhead utilize many channels other than those on direct migration routes.
Stomach analysis of 13 sub-adult steelhead (36-49 cm [14-19.5 in.]) captured in
marsh channels in February, 1979, revealed all to be actively feeding, mostly on
fish (mainly threespine stickleback, Gasterosteus aculeatus), crustaceans (mainly
amphipods), and insects (U. S. Fish and Wildlife Service, unpublished data).

Sampling in February, June, and October at six sites (S-I through S-6) (Figure 2)
over a period of years indicates that use of the marsh by steelhead is confined
to the fall and winter period. During the study 43 fish were captured during Feb-
ruary sampling and 43 fish were captured during October sampling, but no steelhead
were captured during June sampling. This indicates that steelhead use the marsh
mainly for migration and feeding purposes in the fall and winter rather than as
year-round nursery habitat, perhaps due to unsuitable environmental conditions
during the summer period.

Striped Bass

Suisun Pmrsh, particularly Montezuma Slough, is a major nursery area for striped
bass° During the sun~uer months an average of about 10% of the young-of-the-year
striped bass in the Delta utilize Montezuma Slough (Turner and Chadwick 1972).
The proportion of young bass using the marsh is higher in years of high fresh-
water outf!ow (L. Miller, Calif. Dept. Fish and Game, pers. comm.). Yearling
and older striped bass are abundant in the marsh, especially in the fall and early
winter, when a substantial sport fishery exists for adults° Many striped bass
are also caught in the interior sloughs and ponds, entering these areas when duck
clubs are f!ooding and draining ponded areas.

bass (fish less than 406 mm [16 in.] inSubstantial numbers of juvenile striped
length) utilize Montezuma Slough and other sloughs within the marsh throughout
the fall and winter months. Tow net surveys during the October through December
period since 1967 reveal densities of striped bass between 2°3 and 140.7 fish
per tow (Figure 3) (L. Miller, MS). It appears from these data that bass abun-
dance is generally lower in low outflow years, suqh as 1968, 1976, and 1977, and
greater in years with normal or high outflow. Although there are many factors
affecting the abundance of juvenile striped bass in the Delta (Stevens 1979),
bass are more abundant in Montezuma Slough with higher Delta outflows (L. Miller,
Calif. Dept. Fish and Game, pets. comm.). Sampling in interior marsh channels
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in October and February also indicates striped bass are more abundant during
and following normal or high outflow conditions (Calif. Dept. Fish and Game,
unpublished data). During October, 1974, and February, 1975, sampling (higher
outflow), for instance, a total of 836 striped bass were captured. During the
same sampling periods in 1976-1977 and 1977-1978 (lower outflow), 273 and 226
bass, respectively, were captured.

American Shad

Low numbers of American shad have been collected in marsh surveys. Use patterns
of the marsh by shad are probably similar to those for chinook salmon, that is,
Montezuma Slough serves as an upstream and downstream migration route and also as
nursery habitat for a portion of the Delta population. Midwater trawl surveys at
four locations in Montezuma Slough in the fall and winter months of 1967 through
1978 (except 1974) reveal a pattern of higher juvenile shad abundance in the fall
tapering off to few fish generally by December or January (Table 2) (Calif. Dept.
Fish and Game, unpublished data). A similar movement was observed in midwater
trawl surveys of Carquinez Strait in 1961-1962 (Messersmith 1966). This pattern
corresponds to documented behavior of juvenile shad, which usually migrate to the
ocean from upstream nursery areas as temperatures decrease in the fall.

Sturgeon

Sturgeon appear rarely in survey catches in Suisun Marsh, but they are commonly
caught by sport anglers in Montezuma Slough. Use of interior marsh channels by
sturgeoh is probably low, since only three have been observed in numerous surveys
(Calif. Dept. Fish and Game, unpublished data).

!
Resident Fish

!
Resident Gamefish

Several species of resident gamefish are known to inhabit the marsh, including
white catfish, Ictalurus caius, brown bullhead, I. nebulosus, black bullhead, _.I.
melas, channel catfish, _I. punctatus, black crappie, Pomoxis ni~romaculatus, white
crappie, P. annularis, bluegill, Lepomis macrochirus, Sacramento perch, Archoplites
interruptus, and largemouth bass, Micropterus salmoides. While white catfish,
bullhead, and black crappie were common prior to the 1976-1977 drought, they are
much less abundant now (D. Kohlhorst, Calif. Dept. Fish and Game, pets. comm.).
A substantial sport fishery exists in marsh channels for catfish, especially
during the spring and summer months. Estimates of angler use and success for
catfish on the State-owned Grizzly Island Waterfowl Area (including Joice Island)
averaged 21,702 angler days of effort and an average catch of 24,269 catfish dur-
ing the past 5 years (Table 3), although the catch has declined since the 1976-77
drought (Calif. Dept. Fish and Game Region 3 Files).

Non~ame Fish

Numerous nongame fish species inhabit the marsh, including native and introduced
minnows and many estuarine and marine species (Appendix I). Threadfin shad,
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TABLE 2. Monthly To~al of 3uvenile American Shad Captured by

Midwater Trawl in Montezuma Slough, 1967-~978 (except 1974).

Month

Year Aug Sep Oc_.~ No___y_v De__.~c Ja__~n Feb Ma._~r

1967 - 14 18 33 i 5 2 0

1968 8 15 16 8 4 I 0 0

1969 I0 0 13 - 4 0 - 0

1970 3 7 0 0 0 0 i 2

1971 - 2 2 0 0 0 0 0

1972 - 0 0 6 3 0 0 0

1973 - 6 2 4 0 0 - -

1975 - 16 4 5 7 - - -

1976 - - 0 4 - i - -

1977 - .     0 0 6 I 2 - 0

1978 - 42 6 9 5 - i -

Average 7.0 i0.2 5.5 7.5 2.5 i. 0 0.7 0.3

!
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TABLE 3. Angler Use and Sport Catch of Catfish on the Grizzly

Island Waterfowl Area, 1975-1979. t

Number Catfish I
Yea_..._~r of an~lers catch

1975 19,026 42,136

1976 18,115 31,396

1977 21,521 23,172

1978 18,973 15,153

I

1979 30,876 9,489
I

Average 21,702 24,269 i
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Dorosoma petenense, Mississippi silverside, Menidia audens, and two smelts, Delta
and longfin, Hypomesus transpacificus and Spirinchus thaleichthys, are abundant
and provide forage for striped bass. Various species can usually be found at
locations within the marsh that are suitable with respect to salinity. Within
the range of salinities observed (essentially freshwater to 16,800 ppm TDS)
euryhaline species, such as the yellowfin goby, Acantho$obius flavinanus, can
be found throughout the marsh, while species with less salt tolerance, such as
Sacramento sucker, Catostomus occidentalis, are limited to less saline areas.
For instance, yellowfin gobies have been obsgrved at sampling site S-3 (less
saline) during 9 of 15 sampling periods and at site S-5 (more saline) during Ii
of 15 sampling periods. Conversely, Sacramento suckers have been found during
14 of 15 sampling periods at site S-3 and only 6 of 15 periods at site S-5
(Calif. Dept. Fish and Game, unpublished data).

Rare and Endangered Fish

Although Suisun Marsh has a wide variety of native fish species, none are cur-
rently listed as endangered, threatened, or rare by either State of Federal govern-
mentso The thicktail chub, Gil___~a.c~gss.icagda., whose historic range included the
marsh, was formerly listed as endangered by the State of California (Calif. Dept.
Fish and Game 1978). However, none have been observed since the late 1950’s
(Moyle 1976) and this species has been recently declared extinct by the Califor-
nia Fish and Game Commission (June 27, 1980).

There are two other fish species co~on in the mar~h, splittail, Po~onichth~s
macrolepidotus, and the rule perch, H~sterocarpus traski, which are currently
being monitored. Although neither species is considered rare or endangered,
there is concern due to their limited range. Special management actions may
be required in the future if either population starts declining. For the present,
however, no additional protection or treatment is warranted for these species.

Crustaceans

Species composition and relative abundance of crustacean populations in the Sac-
ramento-San Joaquin Estuary changes much like that of fish, species with more
tolerance to or affinity for saline conditions being found in the more westerly
portions of the system. Crustaceans abundant in Suisun Marsh, such as opossum
shrimp, Neomysis mercedis~ ana the bay shrimps, Crangon spp. and Palaemon macro-
d~tylus, are important as food for many fish.

Neomysis

Neomysis are generally more abundant in the Sacramento-San Joaquin Estuary at the
freshwater end of the salinity gradient (Heubach 1969), although salinity by it-
self is relatively unimportant for this species. They are most abundant at salini-
ties from essentially fresh water to 7200 ppm TDS and are least abundant at salini-
ties exceeding 18,000 TDS. Conditions favorableppm to Neomysis are generally
found in the vicinity of Suisun Bay in the summer in an area called the entrap-
ment zone (Arthur and Ball 1978). The entrapment zone is the area of the estuary
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where saline and freshwater mixing causes a high degree of aggregation and floccu-
lation of suspended material. Landward movement of saline water near the bottom
and seaward movement of fresh water near the surface, with a plane of no net motion
between, creates longer residence times or "entrapment" of suspended materials,
including phytoplankton, and thus creates conditions conducive to high standing
crops of invertebrate organisms and fish utilizing them for food. Orsi and Knut-
son (1979) hypothesize that the hydrology of the entrapment zone and the vertical
migration of Neomysis hampers the downstream movements of Neomysis on the ebb tides°
Siegfried, et al. (1979) similarly conclude that hydraulic conditions rather than
salinity control the abundance of Neomysis in the entrapment zone. In all but the
driest years, Suisun Bay supports 60% or more of the summer Neomysis population and
Montezuma Slough supports approximately 8% (Calif. Dept. Fish and Game 1976).

Neomysis are not found in areas of high net velocity, high water transparency, low
dissolved oxygen content, and high water temperature. Heubach (1969) found ~eomy-
sis only where there was some flow reversal during flood tide, net velocity was    ~
les-’---s than 0.12 m/s (0.4 ft/s), and light intensity on the bottom was less than I0-~

lux. In other studies, abundance of Neomysis decreased as net velocities increased
from 0.021 to 0.107 m/s (0.07 to 0.35 ft/~) (Calif. Dept. Fish and Game 1976).
High temperatures (above approximately 25 C [77 F] [Halt 1971]) are lethal to Neo-
myszs. Temperatures above 18 C (65 F) causes a decrease in abundance when dis~--

solved oxygen concentrations are low (Heubach 1969).

Bay Shrimp

Palaemon macrodactylus, a bay shrimp accidentally introduced from Asia, and several
species of Crangon, native bay shrimp, are present in the estuary and are impor-
tant fish food organisms. Palaemon is somewhat more abundant than the native spe-
cies in Suisun Marsh, probably in response to relatively !ow salinities in marsh
channels. Salinities in the marsh are generally lower than those preferred by
Cran$on species but within Palaemon’s preferred range (Jones and Stokes and EDAW
Inc. 1975). Tri-annual surv--~ys~-~rsh channels with an otter trawl from 1974
to 1979 reveal that Cran$on populations are generally higher in October, when salin-
ities are higherand in most years sampled Palaemon is more abundant in June and
February, when salinities are lower (Table 4) (Calif. Dept. Fish and Game, unpub-
lished data)°

Zoobenthos                                                        I

Information on zoobenthos populations of Suisun Marsh is lacking. Studies have
been done in adjoining areas, such as Suisun and San Pablo bays, that, due to
their close proximity, give some indication of probable species presence and
abundance in the marsh.

Even more so than for fish, salinity in the estuary determines the species com-
position of benthic organisms. Since individuals cannot change location quickly
in response to salinity changes, they must be able to tolerate the range of
salinities encountered throughout the year and between years. Because of this
restriction there is a marked change in species composition in the eastern Car-
quinez Strait area in most years, with marine and euryhaline species occurring
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TABLE 4. Abundance of Crangon and Palaemon in Marsh Channels as

Sampled by Otter Trawl, 1974-1979.

Sample date Cran~on Palaemon

June, 1974 0 265

June, 1975 2 137

June, 1976 185 555

June, 1977 202 137

June, 1978 0 1640

June Total 389 2734

October, 1974 556 226

October,.1975 1770 387

October, 1976 841 633

October, 1977 154. 4

October, 1978 186 366

October Total 3507 1616

February, 1975 38 114

February, 1976 57 97

February, 1977 18 32

February, 1978 8 31

February, 1979 324 45

February Total 445 319
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downstream and euryhaline and freshwater species upstream from this area (Filice
1958, Painter 1966). During the drought of 1976-77, however, many marine species
became established in Suisun and Honker bays (Arthur and Ball 1979). Painter
(1966) found that the abundance as well as the distribution of zoobenthos changed
in the eastern Carquinez Strait area, with more biomass presen~ in San Pablo Bay
than in Suisun Bay. This was particularly true for various species of clams.
Two small amphipods, Corophiumspinicorne and ~. stimpsoni, and a spionid worm,
Polydora uncata, dominated the zoobenthos of the Suisun Bay area (Painter 1966,
Hazel and Kelley 1966). ~. stimpsoni, the more numerous of the two amphipods
in Suisun Bay, was most abundant in Delta channels when net water velocities were
between 0.015 and 0.061 m/s (0.05 and 0.2 ft/s) (Hazel and Kelley 1966). Moderate
numbers were found above and below these velocities.

Phytoplankton

Phytoplankton forms the base of the aquatic food web in the marsh. These micro-
scopic plants are eaten by some fish and are utilized by zooplankton and zooben-
thos, which in turn are fed upon by higher animal forms. Phytoplankton popu!a-
tions in the Sacramento-San Joaquin Estuary are dominated by diatoms, green algae,
and flagellates (Storrs et al. 1964). Suisun Marsh populations are dominated by
diatoms in the genera Coscinodiscus, Cyc!otella, and Stephanodiscus (Ball 1977).
They uormally reach peak population density in the late spring (Ball and Arthur
1979) and are at their lowest density in the winter (Chadwick 1972). Phytoplank-
ton require light for growth, which appears to be the major factor limiting algal
growth in the naturally turbid water of the Suisun Bay area (Chadwick 1972). In
some years inorganic nitrogen is depleted to growth limiting levels during phyto-
plankton blooms (Ball 1977). Salinity affects phytoplankton primarily by changing
species composition. Hydraulic conditions also affect phytoplankton by changing
the residence time of water, turbidity, and nutrient input.

ANALYSIS OF PROPOSED ACTION

The redistribution of water within marsh channels will have four major effects on
aquatic resources relating to: (i) changes in salinities, (2) changes in water
velocities, (3) changes and/or delays in migration, and (4) diversion of fish
into interior sloughs and ponded areas. Both the selected and alternate plan
have most effects in common but the magnitude of some effects will vary depend-
ing on which plan is instituted. The following analysis compares future condi-
tions with and without the proposed plan of action.

Salinity

As discussed in the section on aquatic resources, the presence and abundance of
fish species within the marsh change in response to changes in salinities. Either
the selected or alternate plan will establish an environment that will favor eury-
haline and freshwater species over those that have more saline water requirements.
Since the plan is designed to maintain water quality at approximately the same
level as occurs currently, no major species changes are anticipated.
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Predictions concerning the effect of the selected and alternate plans on individ-
ual species are difficult because of interactions among species or environmental
factors not controlled within the marsh. As a hypothetical illustration, a reduc-
tion in salinity may enhance the marsh as striped bass habitat. However, if
changes in water flow patterns adversely affect Neomysis populations, the major
food of young striped bass, the overall effect on bass may be detrimental. Like-
wise, if some factor outside the marsh controls striped bass abundance, such as
conditions in the spawning areas~ improving salinities within the marsh may not
benefit the overall bass population.

Analysis of striped ba~s data collected in marsh channels indicates that popula-
tion levels are higher in years with moderate or high Delta outflow. To the
extent that the proposed plan will maintain salinity conditions comparable to
those existing under moderate and high Delta outflows, the plan should not have
a detrimental effect on striped bass abundance in the marsh. Young-of-the-year
bass abundance in the marsh, however, is dependent on overall abundance in the
estuary, which is controlled by outflow and diversions in late spring and summer
and on dispersion of fish into al! available habitat. Therefore bass abundance
in the marsh in a low water year may be low even with improved water quality pro-
vided by the plan.

Velocity

With present flow conditions, water velocities in marsh channels influence the
abundance and distribution of fish and fish food organisms. The selected plan
would alter the velocity and direction of flow in marsh channels, particularly
Montezuma Velocities with and without the selected in effect haveSlough. plan
been computed using a mathematical model of the marsh developed by Hugo B. Fischer,
Inc. (Fischer and Dykstra 1977). For this analysis, freshwater outflow from the

Sacramento and San Joaqui~ rivers was considered critically low, making the f!ow
in Montezuma ~lough 8.4 m /s (I,000 cfs) in a west to east direction without the
plan and 28 m~/s (I,000 cfs) in an east to west direction with the plan, the most
drastic change in channel velocities.

Net velocities in marsh channels have been computed within 41 and 47 segments
without and with the plan, respectively (Figure 4, Table 5). The selected plan
increases the net velocity in most marsh channels. However, velocities are still
f~irly low and no significant effect on aquatic resources is expected. The pos-
sible exception is in the eastern portion of Montezuma Slough where net veloci-
ties approach or exceed those found limiting for Neom~sis. Neom~sis populations,
therefore, could be transported westward in Montezuma Slough with a correspond-
ing reduction in fish in eastern Montezuma Slough that depend heavily on Neomysis
for food, notably juvenile striped bass. Phytoplankton populations may be re-
duced somewhat due to shorter residence times, however, phytoplankton levels are
normally low during the months the plan will be in operation, which should mini-
mize significant effects.

Migration

Anadromous fish passing through the marsh will be affected by the selected plan
at several locations. Chinook salmon, steelhead rainbow trout, American shad,
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TABLE 5. Net Velocity in Suisun Marsh Channels With and

Without the Montezuma Slough Tide Gate.

Net velocity (m/s)

Segment Without plan With plan

] -0.0030 0.0031
2 -0.0004 -0.0001
3 -0.0001 -0.0457
4 0.0015 0.0185
5 0.0027 0.0227
6 -0.0003 0.0305
7 -0.0063 0.0132
8 -0.0002 0.0056
9 -0.0061 0.0040

10 -0.0025 0.0005
11 0 0
12 -0.0022 0.0005
]3 -0.0003 0.0017
14 -0.0033 -0.0265
15 -0.0002 -0.0002
16 -0.0051 0.0029
17 -0.0004 -0.0004
18 0 0.0056
]9 -0.0008 0.0021
20 -0.0007 0.0047
21 -0.0003 -0.0292
22 -0.0001 -0.0001
23 -0.0001 -0.0001
24 -0.0009 0.0330
25 -0.0029 -0.0131
26 0.0196 0.0173
27 -0.0009 0.0145
28 -0.0034 0.0109
29 -0.0004 -0.0004
30 -0.0047 0.0226
31 0.0089 -0.0569
32 0.0155 -0.1039
33 0.0169 -0.1200"
34 -0.0001 -0.0084
35 0 0
36 0.0007 0.0002
37 0.0118 0.0045
38 -0.0014 -0.0141
39 -0.0001 -0.0001
40 -0.0651
4] -0.0001 -0.0659
42 -0.0001
43 -0.0338
44 -0. 0045
45 -0. 0450
46 -0. O4O6

47 -0.0730

velocity above range for Neomysis.
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sturgeon, and striped bass in Montezuma Slough will be delayed for approximately
one-half of each tidal cycle at the Montezuma Slough Control Structure when it
is in operation as a tidal pump. While such delays will probably not signifi-
cantly affect migration of adults, they could affect the downstream migration
of juvenile fish by increasing predation in the vicinity of the structure. The
magnitude of any increase in predation is difficult to predict but it could be
significant during peaks in juvenile outmigration if large numbers of predators
(such as adult striped bass) build up near the control structure.

The alternate plan would have a much more pronounced effect on fish using Monte-
zuma Slough as a migration route, since in some years the Montezuma Slough Con-
trol Structure would be closed for long periods of time; from October through the
following May in the driest years. This would affect a major portion of the
chinook salmon, American shad, and striped bass runs using Montezuma Slough and
virtually all Sacramento River winter run steelhead migrating by that route.
Since environmental conditions several years preceding the return of adult fish
could have been conducive to a large proportion of the juvenile population out-
migrating through Montezuma Slough, and adults tending to retrace that route,
large numbers of fish may be affected.

The alternate plan would also affect adult migration by introducing Sacramento
River water from the Lindsey Slough diversion into the upper reach of Denverton
and Hill sloughs. Upstream migrating adult fish bound for the Sacramento River,
sensing the Sacramento River water, could be drawn into these deadend areas.
Substantial delays or losses would occur.

Steelhead utilizfng streams adjacent to the marsh, most notably Suisun Creek,
could be delayed in their migration by changes in water flow patterns as well
as by physical barriers. The selected plan calls for ~nadbourne Slough (the
lower end of Suisun Creek) to siphon under the Fairfield Wastewater Conveyance
Ditch. This siphon may delay migration or create velocities in excess of those
negotiable by steelhead.

Diversion of Fish

The proposed plan will divert water and fish into interior sloughs and ponded
areas at numerous locations throughout the marsh. At the largest of these diver-
sions, Roaring River Slough and Grizzly Ditch, fish screens have been proposed
as a means of lessening the impact of these diversions on fish. Fish screens are
not totally effective, however, and some fish will undoubtedly be diverted.

Smaller diversions at other locations in the marsh could divert substantial numbers
of fish, especially juveniles, into ponded areas where mortality would occur due
to poor water quality or draining operations. To some extent this diversion takes
place today without the plan, since none of the water intake systems on managed
areas are currently screened to exclude fish. Some fish, such as catfish and
striped bass, would survive a=d grow in the permanent water areas such as the
regulating reservoirs near the Roaring River and Grizzly Island intakes if
water quality is suitable year-round.
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RECOMMENDATIONS

The selected or alternate plan will have several adverse impacts on the fishery
resources of Suisun Marsh. The following recommendations are made to minimize
these impacts so that significant reductions in fish populations can be averted.

i. Provision should be made for effectively screening small fish from
entering the Roaring River Slough, Grizzly Ditch, and Morrow Island
Ditch distribution systems pursuant to Fish and Game Code Section
6100.

2. Adequate water circulation to maintain high dissolved oxygen con-
tents should be provided at all times in all permanent water areas
of the distribution system to protect fish that enter or are pro-
duced in these areas.

3. An schedule for the should be formulated andoperation project
agreed to, limiting, to the extent possible, increases in water
velocities in Montezuma Slough. This would ent@il tidally pump-
ing less than the full project capacity o~ 28 m~/s (i,000 cfs) at
the Montezuma Slough Control Structure if suitable soil salinities
can be maintained in below normal and dry years and full operation
only in critically dry years.

4. Provisions should be m@.de in the design and operation of the Mon-
tezuma Slough Control Structure so that fish migrations are not
impeded for extended periods of time.

5. Provisions should be made in the design and operation of all chan-
nel siphons so that fish migration is not impeded. It is suggested
that this be accomplished by siphoning project channels under natural
channels, such as the Fairfield Wastewater Conveyance Ditch being
siphoned under Chadbourne Slough.

6. In the event the alternative plan is instituted (Lindsey Slough
diversion) areas likely to attract upstream migrating salmon and
steelhead should be monitored. If substantial numbers of fish
are attracted to dead-end areas, provisions for alleviating the
problem or returning these fish to suitable migration routes should
be formulated and implemented as part of the project.

7. Appropriate studies of fish distribution, abundance, and fish screen
efficiency should be carried out after completion of the project and
corrective action taken if fishery values are adversely affected by
project operations.
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APPENDIX I

FISHES OF SUISUN MARSH

Abundance.~-1/ Source~2/
Marine Species

Pecific herring
Clupeaharen~us pallasi L i

Northern anchovy
En~raulis mordax M 1,2,5

Surf smelt
Hypomesus pretiosus L 3

Plainfin midshipman
Porichthys notatus L 1,3

Pacific tomcod
Micro~adus proximus L 3

Topsmelt
Atherinops affinis L I

Shiner perch
Cymatogaster aggregata L 2,5

Yellowfin goby
Acanthogobius flavimanus M 1,2,3,5

Pacific staghorn sculpin
Leptocottus armatus L 1,3,5

Pacific sanddab
Citharichthys sordidus L 5

Starry flounder
Platichth~s stellatus L 1,2,3,5

Estuarine and Anadromous Species

White sturgeon
Acipenser transmontanus L 2,3,5

American shad
Alosa sapidissima L 1,2,3,5

Chinook salmon
Oncorhynchus tshaw~tscha L 2,3,4,5
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Steelhead rainbow trout
Salmo ~airdneri M 2,3,5

Delta smelt
Hypomesus transpacificus~ M 1,2,3,5

Longfin smelt
Spirinchus thaleichthys H 1,2,3,5

Striped bass
Morone saxatilis H 1,2,3,5

Freshwater Species

Threadfin shad
Dorosoma petenense M 1,2,3,5

Goldfish
Carassius auratus L 1,2,3,5

Carp
Cyprinus carpio L 1,2,3,5

Hitch
Lavinia exilicauda L 1,3,5

Golden shiner
Notemi$onus crysoleucas L 5

Sacramento blackfish
Orthodon microlepidotus M 3,5

Fathead minnow
Pimephales promelas L ~

Splittail
Po~onichthys macrolepidotus H 1,2,3,5

Sacramento squawfish
Pt~chocheilus ~randis L 2,3,5

Sacramento sucker
Catostomus occidentalis L 3,5

White catfish
Ictalurus catus M 1,2,3,5

Black bullhead
Ictalurus melas L 1,3,5

Brown bullhead
Ictalurus nebu!osus M 3,5
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Channel catfish I

Ictalurus punctatus L 3,5

Rainwater killifish I
Lucaniaparva L 5

Mosquitofish
I

Gambusia affinis L 3,5

Mississippi silverside
IMenidia audens M 5

Threespine stickleback
Gasterosteus aculeatus H 1,2,3,5

Sacramento perch
Archoplites interruptus L 1,3

Warmouth
Lepomis ~ulosus L 5

Bluegill
Lepomis macrochirus L 3,5

Largemouth bass
Micropterus salmoides L 3

White crappie
Pomoxis annularis L

Black crappie
Pomoxis nigromaculatus ’ M 1,2,3,5

Tule perch
Hysterocarpus traski’ H 1,2,3,5

Prickly sculpin
Cottus as~er                                                 H

I/ Abundance: H TM High M = Moderate L = Low

~/ Source:

I. Turner and Chadwick, 1972; Tow net surveys of Montezuma Slough.

2. L. Miller, CDF&G, unpublished data; Midwater trawl surveys of Montezuma
Slough.

3. D. Kohlhorst, CDF&G, unpublished data; Gill net and otter trawl surveys
of marsh sloughs.

4. F. Fishers CDF&G, unpublished data; Beach seine surveys of Montezuma Slough.

5. P. Moyle, Univ. of Calif., Davis, unpublished data; Beach seine and otter
trawl surveys of marsh sloughs.
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State of California The Resources Agency

Memorandum

I To    : Carol Nelson Date : August 8, 1983
Department,~of Water Resources

I From : Department of Fish and Game

I Subje~: Analysis of Suisun Marsh Channel Velocity Data

I
At the request of William Sweeny of your staff, we have reviewed the effects on
fishery resources attributable to the proposed operation of Suisun Marsh Plan of

I Protection facilities.

We originally prepared an analysis based on model information available at the

I time the Draft EIR on the Plan of Protection was issued. The results of that
analysis are contained in a report by Alan Baracco titled:

Aquatic Resources of Suisun Marsh With an Analysis of the

I Fishery Effects of a Proposed Water Quality Maintenance Plan,
Calif. Dept. of Fish and Game Anad. Fish. Br. Admin. Report
No. 80-13, October, 1980.

I Changes in proposed facilities, and refinement of the mathematical models, have
led to somewhat different estimates of channel velocities throughout the marsh

i than those discussed in the 1980 report (page 17, 18 and 19). Calculation of net
channel velocities based on the most recent model runs indicate that velocities
with the plan of protection are somewhat higher than without the plan, as was the
case in our original analysis, but that velocities are still within the range

I acceptable for aquatic resource protection (Table I, attached). The exception to
this is in eastern Montezuma slough, where velocities approach or exceed those
found limiting for Neom~sis~ Our conclusions on this item, contained on page 17

I of the 1980 report, have not changed with the new model information, however~ and
effects on Neomysis, striped bass and phytoplankton should be minimal.

i The recommendations contained on page 21 of the 1980 report remain valid, espe-
cially Numbers 3 and 7 in regard to velocity patterns.

Dan B. Odenweller

I Senior Fishery Biologist
Bay-Delta Fishery Project

I At tachment

cc: A. Baracco

I
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I
I Velocity in SulsunMarsh Channels With and WithoutTABLE i. Net

the Montezuma Slough Tide Gate

Net Vel.ocity (m/~)

I Segment          Without Plan             Kith Plan

i                   .0107                     .0153

I 2 -.0099                      .0343
3                  -.0174                    -.0388
4                   .0041                    -.0039

I 5                   .0054                     .0622
6                  -.00001                    .0916
7                  -.0053                     .0526
8                   .0038                     .0234

I 9                  -.0079                     .0070
10                   .0164                     .0215
ii                 - 00003                  -.0025

I                     12             i0210              .027813 0018                     .0003
14 0023                    -.0064

i 15                    00004                   -.0055
16                    0045                    -.OOlO
17                  -.00004                   -.0007
18                   .0013                     .0009

I 19                   .0007                    -.0003
20                 -.0066                    .0130
21                  -.00005                   -.0480

I 22                  -.0016                      0017
23             .0002               0003
24                   .0011                      0833

I 25                   .0012                    -.0022
26                  -.0117                    -.0293
27                   .0095                     .0246
28                   .0051                     .0199

I 29                  -.00007                   -.0050
30                   .0105                     .0400
31                  -.02491                   -.1009

I 3 2                -.01946                 -.1239"
33                  -.01203                   -.1166
34                  -.0002                    -.0143

i 35                 -.00004                  -.0008
36                  .0002                   -.0018
37                  .0030                   -.0383
38                  -.0021                    -.0497

I 39                   .0005                    -.0010
40                  -.00005                   -.0500
41                   .00000                   -.0313

I 42                                             -.0228

i *Net velocity aSove range for Neomy,sis.
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I                                                          Net Velocity (m/s)
Se~m@nt          Without Plan            With Plan

I 43**                     0                       -.0056
44**                    0                      -.0265

I 45**                    0                      -.0659
46**                     0                       -.0658
47**                    0                      -.0263
48**                    0                           0

I 49**                     0                       -.0228
50**                    0                      -.1052
51"*                    0                      -.1048

I 52**                     0                       -.0707
53                     .0060                         .0006
54**                    0                      -.0152

I 5 5**                     0                       -.0185
56                    .0311                      -.0522

I
**Facilities included in Marsh Plan of Protection

C--054009
C-054009



I ,;

APPENDIX G

!

C--05401 0
(3-054010



i
State of~Ca~ll fo~la~

T~E RESO~ AGenCY

~partment of Fish and GameS

I CALIFORNIA BLACK RAIL

i BREEDING SEASON SURVEY IN CENTRAL CALIFORNIA

i Timothy D. Manolis

A survey to locaZe breeding populations of California black rails (Laterallus
~..amalcensis coturniculus) in the San Francisco Bay Area, Morro Bay and Los
Banos Wildlife Management Area w~s conducted from Mmmch through July 1977.
Thirty-two calling black rails were located at ss~upling stations in tidal
marshes bordering San Pablo Bay and its tributarles, the Suisun marshes and
the Delt~ of the Sacramento-San Jcaquin River system; seven were heard calling
in marshes bordering Morro Bay; and one was heard in Olema Marsh, Marin County.
Ninety-five percent of the black rails were in marshes donuinated by Salicornia
virginica or Scirous spp. No black rails were found in San Francisco Bay
south of the R!ch~nond-Ss.u Rafael Brld~e or at Los Banos Wildlife ~nagement
Area. Breeding black rails seem confined to high marsh habitat at the upper
limit of tidal flooding.

i_/ Nongame Wildlife Investigations, Endangered "Wildlife Program, StudyE-l-l,
IV, Job 1.3 (August 1977).
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-̄ RECOM~m~DATI ONS

As a result of a spring and sunder survey for California black rails in the
San Francisco Bay Region and elsewhere in central California, the Department
recommends tha~:

i. Further censusing be conducted in marshes in the San Francisco Bay Region
in order to further define the range of the black rall and the remainiDg
suitable habitat available to this species.

2. More intensive field work, including perhaps trapping and banding, be
carried out in marshes harboring pop’alatlons of black rails in an attempt
to better understand the life history and habitat requirements of this
species, as well as determine population densities in different marsh types.

3. Federal- and state-owned marshes that contain, or may contain, breeding
black rails be managed in a manner that will conserve those qualities
that make such marshes attractive to black rails.

Regional, county and city agencies and private individuals owning marsh-
lands harboring black rails be made aware of the presents of the birds and
be encouraged to aid in their preservation.

5. Preservation and restoration of marshlands be encouraged and influenced by
the findings of this and any subsequent studies of black rails.

6. The California black rail be retained on the California Fish and Game
Commission list of Rare Animals.

.

o !
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INTRODUCTION

The California black rail (Laterallus jamaicensis coturniculus) is classified
"Rare" by the California Fish and Game Commission, but this secretive, little-
known bird’s true status in the state has al~ays been difficult to assess. :.bst
recently, Wilbur (197h) and Gill (1977) discussed the status of black rails
and both concluded that records of singing birds In the spring and of immat’~res
in late summer indicated the presence of breeding, or at least su~merlng, individuals
in the San Francisco hay Area (see Appendix A for a revie~ of historical records
for northern California). Since 197h, Department of Fish and Game and interagency
study teams have surveyed a number of sites in northern California to deter~.-ine
the breeding season status of black rails (Jurek 1975 and 1976). Black rails
were located in spring and summer in Solano, Napa and San Joaquin counties (Jurek
19~6 and DFG files). These findings prompted this study. Its purpose was to
clarify the status of this species in northern and central California and to identify
its habitat requirements. The study began March 25, 1977, and concluded July
1977. It compliments studies in of black rail distribution in southernprogress
California by U. S. Fish and Wildlife Service (Endangered Wildlife Research, OJai)
and Bureau of Land Management (Riverside District Office).

METHODS

Census sites were selected based on the known breeding and nonbreeding season records
of black rails. An attempt was made to select as wide a variety of different zarsh
types for censusing as possible. Censuslng involved walking through or adjacent
to suspected black rail habitat playing tape-recorded black rail calls in an attempt
to elicit responses from birds on territories. Calls were broadcasted using a
cassette tape recorder connected to a 15 ~att power horn. A standard census tape,
with alternating "grr" and "klc-kic-kerr" call sequences (see Res’alts for a dis-
cussion of black rail vocalizations) separated by one minute pauses, was most
frequently used, particularly during the first visit to a site. Information recorded
for each site censused included: date; time; weather; habitat description; number
and kind of responses; sightlngs of other species of special concern, including the
salt marsh yellowthroat (Geothl~v?.is trlchas sinuosa); and other relevant data. The
locations of vocalizing rails were plotted on photocopies of USGS topographic maps.
A number of visits to representative Bay Area marshes were made during peak high
tide periods in late t,~y and June to view the effects of these tides on the habitat.

RESULTS

Distribution

A minimu~ of ~ blac~ rails ~s heard in i~ loc~lities in the northern S~ Francisco
Bay Area and the Sacramento-San Joaquin River Delta (Table i; Figures i-~). Only
one black rail was seen. Twenty-two (69 percent) of the birds found in this area
were in marshes bordering San Pablo Bay or the river systems (Napa and Petalu~.a)
that empty into San Pablo Bay from the north. No black rails were found in marshes
bordering the Pacific Ocean (sites 37, hO and ~i) or in San Francisco Bay south of
the Richmond-San Rafael Bridge (Figure 6). Two other areas in central California
were surveyed for black rails. Seven black rails were heard in a census of Salicornia
marshes bordering Morro Bay, San Luis Obispo County, on April’14 and 15 (Figure
Parts of Los Banos Wildlife Merced censusedManagement Area, County, were April 15,
16 and 17 with negative results. A more detailed analysis of black rall distribution
is presented in Appendix A.
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Figure i. Loeationswhere black rails were found in the
Ba~ Francisco ~ay Area and key to fi~ares 2-7.

" ~ ~ FIG. 3~ FIG. 4

:IG. S (in.t)/57       -
"’.,

~ ~
~Pablo"

_1

San Francisco Bay
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¯ - ~c~ities where~
black r~ils were
he~d

Ori~ell ~d ~ller (19~) descried the habitat prefe~ed by black rails
"c~efly tid~ s~ ~shes, where associated ch~terlstic~ly ~th hea~
~o~hs of pic~eweed (S~icornla.). But ~so occ~s in brackish ~d fresh-
~ter ~shes." T~s description ~s confi~ed by this stu~. Ninety-five
percent (B7 of B9 birds) of the black rails fo~ were in ~shes dO, hated by
either S~icornia virginica or b~h (Sci~us spp.), ~d 5~ percent (7 of l~)
of the birds in Sci~us-do~nated m~shes were in or ne~ p~ts of ~he ~sh
where S~ico~ia virginicm was present ~d fairly ab~d~t. One bird ~s he~d
me~ S~s~ City, Sol~o Co~ty, im ~ ~ea where ~tted s~t grass (Distic~is
s~ic~ta) merged ~th a stud of cattails (~ sp.) ~d Sci~us sp., ~d ~other
bird ~s he~d c~lin~ from a stud of ~ sp. im Ol~ ~rsh, ~in Cowry.
~cept for Ole~ ~rsh, ~l m~shes Im which bl~ck r~ils were fo~d ~ tld~
influenced. ~e~ ~thim these m~shes where bla~ ra~s were he~d are
the upper l~it of ~id~ floo~ng. A v~iety of m~shes that are no lo~er
~der tld~ influence were ~so checked (sites 16~ 18; 19a, b ~d c; 20; 2B;
~7 ~d 40), but no black rails res~nded a~ ~ of these sites. Censuses
~shes thmt ~e do~na~ed by ~ci~us app. (sites lO, 19d, 21 ~d 36) or S~i~

eornia Vlrglnica (sites 29, 20, 32, 33, 3ha, 35, 38 ~d 39), but ~e frequently
~d/or e~ensively covered by ~gh tides, ~so yielded negative resets.

~e salinity of m~shes in which black r~ls were heard ~s not meas~ed, but
no doubt v~ied considerably f~m ve~ low (Ol~a ~sh, ~rin Co~ty ~d ~ite
Slo~h, S~ Joaquin Co~ty) to rather high (S~ Pablo ~ ~rshes) levels. S~in-
Ity ~d not appe~ ~o be a f~or effecti~ the ~stribution of bl~k r~ls

--2--

C--0540  4
C-0540



~ilbur (19Y~) summarized infoz~ation on the calls of black rails. Vocalizations
heard during this study included: I) the song of this species¯ "kic-kic-kerr"¯
and variations involving dropped or added "kics" (e.g. ¯ "kic-kic-kic-kerr") ;
2) the "grr" call (a sequence of low, syncopated growling phrases)¯ rattle-"grrs"
(a "grr" sequence preceded by, ending in or including a rattle-like call) and
rattles~ B) and single notes, sounding like "yip" or "kic" (like first part of
song), occasionally given in a sequence ("kic-kic-kic-kic"). Except for occasional
spontaneous songs, ~ll calls were elicited by playing taped calls. The defensive
nature of these calls, and the fact that they were usually used at close range
(6-9 meters or 20-30 feet) indicated that they were probably expressions of
territoriality.

Most (12 of 17) of the first responses to the standard census tape came within
30 minutes of the start of the census. Between April 4 and May 12, nine of ii
first responses were "grrs", and i0 of the first responses in this period came
within 30 minutes of the starting time. Half (three of six) of the first responses
between May 26 amd July 5 were "kic-kic-kerrs", and required 30 minutes or more

census to obtain.of time

!
!
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Table 1

Sites eensused for black rails in the San Francisco Bay Area, the Sacramento-
San Joaquln River Delta, Merced County and Morro Bay. Location numbers (in
parentheses) refer to location n~mbers mentioned in the text and figures.

Location Marsh Type Date No. of BirdsI/

Marln County                                                                 ,

(i) Kehoe Marsh Scirpus, Juncus h/5/.77 -, ,
6/21/77 -

(2) Shield’s Audubon Salicorn£a, Slmrtina h/5/77
Sanctuary, Inverness

(3) Lower Olem~ Marsh
Salicornia, Distichlis

(~4) Upper Olema Marsh      ~, Juncus h/5/7.7 i
61211T7 -

(5) Mouth of San Antonio Salicornla 5/h/77
Creek, south shore~2/

Sonoma County

(5) Mouth of San Antonio Salicornia
Creek, north shore

(6) Tolay Creek Marsh Scirpus, Salicornia h/h/77 2
513177 3
5/26177 -

gaI~ County

(7) South Slough (part) Scir~us, Sallcornia 3/28/77
’ h/27/77 -

(8) Napa Slough Salicornia, ~ 512177 1
(9) China Slough Sal~cornia, Scirpus 5/2/77 -

(i0) Fly Bay Scirpus~ Spartina 6/29/77 -

Solano County

(7) South Slough (part) Scirpus, Salicornia     ~B ’28/.77        -
27177 i

(l~.)’Mouth of White Slough Scirpus, Salicornia 3 ’28/77 I
-

(12) North shore, San Salicornia .      h h17.7 3
Pablo Bay

(13) Mouth of South Seirpus, Salicornla 5 2-3
Slough
 tc n’s Slough Sallcorni , Scions  /27/77 -

"1_/ Unless otherwise noted, number estimates are based on call response~
2_/ One black rail was heard at Black Point on May 23, 1977, by Bob Stewart,

Point Reyes Bird Observatory.

-h-
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Locatlo____~n ~ Dat___~e     No. of Birds

(15) Southampton Marsh Salic0r,n, ia, Scirpus 3/25/77~t
(Benicia State Park) 5/18/77~, -

5130/77~

7/ /77
(16) ~rdella (vicinity) Sallcornla -6/12/77
(~7) ~e~onia s~oug~ ’(a) sc~r~ (~.o~y)

Ecological Renege (b ~ixed ’(D") ........... _ 7/~/w
~, Sctr~us~ Juncus
Salicor~a

(18) ~ck Slough ~, Scions, 7/51~
Juncus

(State Wildlife (b) J~cus, ~lico~la 5/16/~

(20) Grizzly Island (a) SciOns, Juncus 4/21/~
(State Wildlife (b) Scions, ~rnia 4/21/77
Area) (c) Salicorni~ - 4/21/77

San Joaeuin County

(21) ~ndeville Point 7/7/~
(Co~ty Park)

(~) Wh~e S~o~g~, S~us, ~ ~/~/~
(hea~aters)

(23) Caldoni’s ~rsh       Scions, £uncus
-5/6/77

(24) Pinole Sallcornia 5/9/77

(25) Point Pinole Salicornia 6/16/~ _
(Reglon~ Park)

(26) ~rtinez 5~ri~ Sallcornia, Scions 6/12/~ -
(27) Port ~icago Scions, Salicornla 6/~/77 -

(Naval Rese~ation) Juncus
(28) ~llard Island Scions, Juncus,

Distic~i~,

~/Censused by ~. Frank Beyer.
Immature black tall found dead in this vicinity on August Ii, 1977 (DFG files).
One black rail was accidentally flushed into view.                      ~.

--5--
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Location Marsh Type Date No. of Birds

Alameda County I

(29) Dumbarton Point Salicornia, Spartina 5/10/77 -
(30) Ideal Cement Salic0rnia, Spartln~ 5/12/77 - I

Marsh
(31) Coyote Hills Scirpus, Type, 5/12/77 -

Regional Park Salicornia I
(32) Mowry Slough Salicornia (mostly) 5/2h/.77 -
(33) Albrae Slough Salicornia (mostly) 5/2h/77 -

(34) San Leandro Bay ~a) Salicornia, 6/14/77 - ¯
Distichlls

Arrowhead Marsh (b) Sl0artina, Salicornia 6/14/77 -

Santa Clara County, I
(35) Palo Alto Baylands Sallcornia, Swartina ~/9/77 -
(36) Triangle M~rsh Scirpus, Salicornia 5/25/77 -

i

San Mateo County

(37) Pescadero Marsh Scirpus, Sallcornia,, ~/8/77
716177 -

(38) Corkscrew Slough Sallcorni~., Spartina 5/13/77 - i
(39) Greco Island Salieo.~nia, Spa~.,t~a 5113/77 -
(hO) San Ore~orio .Sali~co’r’nia, Sai~s, 7/6/77 -

Dist icb~li s
I(~) Princeton salicorn~a, Ty~.a, ~16177 -

Scirpus, Juncus

Merced Count~

(Wildlife Me~e~ent ~/16/77 -

San Luis Obispo County
I

!

I
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DISCUSSION

Post and Enders (1969) hypothesized that black rails find tidal marshes more
attractive than diked marshes with similar vegetation possibly because of higher
food resource levels in tidal marshes. Little is known about black rail food
habits (Wilbur 1974), but they seem to feed on art~opods (Huey 1916). The variety
and abundance of arthropods in a marsh are probably affected considerably by the
quantity, quality and the nature of fluctuations in the level of water in the
marsh. Black rails found in this study were often in the immediate vicinity of
tidal sloughs, indicating a concentration of activity in this part of the marsh.
This suggests that the intertidal zone is an important part of the ~bitat of
this species.

The frequent association of black rails with pickleweed is possibly a reflection
of their preference for high, infrequently flooded marshes, but the ir.portance oz’
pickleweed, and possibly salt grass, as sources of nesting materials and substrates
remains to be examined.

The fact that black rails were not found in San Francisco Bay proper may reflect
the lack of high marsh habitat around this bay. Many areas of salt ~rsh in
south San Francisco Bay have subsided in the past quarter-century because of
human removal of water from underground water supplies (Coru~adson 1966), and
large tracts of l~#-lying salt marsh in this region abut abruptly against salt
pond dikes and other man-made structures, instead of gradually merging into upland
habitats as they formerly did. Nearly all the remaining salt marsh in the south
bay is completely covered by peak high tides, and often extensively flooded by
even moderately high tides (fide San Francisco Bay National Wildlife Refuge
personnel and personal observ-K~Kons).

In a census of marshes along the lower Colorado River, Repkin~ and Ohmart (1974)
found black rail distribution similar to tbmt obse~:ed in this study.patterns
They found black rails in high (damp ground and shallow water) marshes with
little annual and/or daily fluctuations in water levels, but not. in low, deep-
water marshes or marshes with considerable annual and/or daily fluctuations in
water levels. Ingersoll (1909), Huey (1916) and Stephens (1919) found evidence
of profound effects by high tides on black rail populations, and Grinnell and
Miller (19h~) felt that the "~st important hazards to existence [of black rails]
ou salt marshes appear to be extra high tides". The presence or absence of suitable
high marsh vegetation for nesting may be the most limiting factor in determining
the distribution of breeding black rails.

This study was conducted during a period of severe drought in northern California.
A major effect of the drought has been an increase in salinity levels t.~oughout
the Bay Area and the Sacramento-San Joaquin Delta. To determine what effect this
may have had, or will have, on black rail distribution and population levels will
require further monitoring of this species in the region.

Nesting has not yet been confirmed in this northern end of the subspecies’ rar~e
(Wilbur 197h). No nests were found in this survey, although the effort to find
nests was limited to only one brief search at a marsh in Pinole on J~ne lb.
However, eight sites 5, 6, .12, 13, 15, 22, and 28), presenceat (sites 2h the
of two or more calling birds during the census period highly suggests that these
are breeding birds. The habitat preference observed in tidal marshes in this
study is also consistent with known nesting distribution in other tidal areas.
Furthermore, the extensive amount of territorial calling heard during this survey
also is indicative of breeding.
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While this survey found black rails in many marshes in the San Francisco Bay
Area, most of the bay marshes that may have summer populations of black rails
have yet to be censused. Much more survey work will be required to accurately
estimate the sizes of black rall populations in the San Francisco Bay estuary
(see Appendix A for future survey recommendations),

Analysis of data on responses obtained in this study indicates that April and May,
and perhaps March, are the best months to attempt to elicit responses from
territorial black rails. In this period, censusers could expect to obtain re-
sponses within an hour of the beginning of the census if black rails are present.

CONCLUSIONS

This study confirms the existence of a summering, and probably breeding, popula-
tion of California black rails in the San Francisco Bay Region. Also, the
study has provided some insight into the habitat requirements of this species.
It suggests that tidal or riparian marshes in which the annual and daily cycles
of water fl~ are not subject to extreme fluctuations are suitable for breeding,
but that diked marshes usually are not. It also confirms the preference of black
rails for high marsh habitat at the upper limits of flood tides.

Effective management programs to preserve suitable nesting habitat for black
rails must depend on a better understanding of the interrelationships between
this species and other elements, living and nonliving, of the marsh community.
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Point Reyes Peninsula, Matin County records of black

I
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FiEure 3. Petaluma Marsh black rail records. Numbers in parentheses refer to

location numbers in Table 1.
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Figure 4. Napa ~rsh records of black rails. Numbers in parentheses refer ~o

location numbers in Table i.
I
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Fairfield

Fib, Are 5. East San Joaquln Delta (insert). Suisun Marsh. Cmr~uinez Strait
and east San Pablo Bay black rail census sites. Numbers 15-28
refer to .locations numbered in Table i.

~,
18

Cordelia

¯ - Where black rails were heard

J - Where black rails were not heard

~ - Stets Wildlife Area

~ San ~5

~ Peblo Scisun Honker
Bay                      Bay

Bay 27

~ ~rtinez



O

Figure 6. South San Francisco Bay black rail census sites.
Numbers in parentheses refer to location numbers
in ~able i.

1~31)





APPENDIX A

REVIEW OF THE DISTRIBUTION OF BLACK RAILS IN NOR~HESLN A~ND CEN~qqAL C.~L!FO.~;IA.

. .This review is based on information from the fo!!o-~ing sources: Wilbur (x97h),
specimens in the :.[useum of Vertebrate Zoolo~ (SZ/Z), Berkeley, and the California
Academy of Sciences (C~), San Francisco; the files of the :.~ddle Pacific Co~_st
regional editor of American Birds (AB); and information obtained in Department of
Fish and Game studies and compiled in the Department’s California black rail files
in Sacramento (DFG).

TOMALES BAY AND WESTLRN MARIN COb2{TY

of black rails collected flood tides in theSpecimens were frequently during high
fall and winter (September-February) in salt marshes on the edge of To~--a!es Bay
near Marshall and Point Reyes Station, ~’.mmin County, from 1897 to at least 19h0
(Wilbur 197~; ~gJZ and CAS). In the period between 1965 and 1967, at le~_st one
pair inhabltated a small brackish marsh along the bay near Inverness, Mamin County,
and probably bred (Gerald Brady, pers. comm. ), but they have not been seen there
slnce. One bird was observed in plckleweed near ~he head of the bay during a flood
tide on February 5, 197~ (DFG). Salt marshes around Tomales Bay, not checked in
this study, may yet harbor nesting black rails and should be surveyed in the future.’

Elsewhere in ~estern Marin County, black rails have been collected or observed at
Kehoe Marsh on Point Eeyes and in 01ema Marsh bet%’een October and February. Black
rails have been heard in Olema Marsh in April and May of recent years, and it is
possible that they breed at this location (AB and DFG). A spec~--men of black rail
from Elk Valley, Marin County, March 13, 19h5 (MVZ), is migrant orprobably a
nonbreeding wanderer.

No records from these marshes existed prior to this study. The ~ix birds found
at the mouth of San Antonio Creek, .~rin and Sonoma Counties, indlcaze a potentially
large, unknown population in these marshes, and further surveying is strongly
recommended. -

SAN PABLO BAY

Prior to the 1970’s, there seem to have been no records of black rails for marshes
smound this bay. One was seen at Pinole, Contra Costa County, November 19, 1975;
five were seen at the mouth of Galllnas Creek, Marin County, December ll, 1973
and one was seen there on January 7, 1974; and one was seen and heard at Midshipman’s
Point, Tubbs Is., Sonoma County on February lh and 26, 1977 (DFG).

Black rails were found along the northeast shoreline of San Pablo Bay, Solano County,
and at Pinole and Point Pinole, Contra Costa County, during this study. Further
survey work in the fairly extensive marshes around the bay seems warranted, as much
of it appears to be suitable for black ~ails.

C--054028
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NAPA ~..&RSI~ S I

There a~ear to be no records for black rails in these ~-~_-~shes ~rior to ~ov~.
two responses to taped calls were obtained by Departmen~ of Fish ~d G~e employees
ne~ Fagan Slou~, Napa Co~ty, on J~ l~ zhat year. In ~his stu~, black rails
were fo~d at five localities in zhe Nape ~rshes (Tolay Creek, Sono~
Nape Slo~, Napa Co~ty; t~o spots ~ong South Slo~, Solano Co~y; ~d the mouth I
of ~ite Slo~, Solano Co~, ~d f~ther s~eying for black rails in this
see~ wa~d.

SO~ON ~SH (B~IC~ S~ P~)                                  I

~ were obse~ed in this marsh on April 2, 1958, and in the early 1970’s this ~sh I
~s "discovered" as a good place to obse~e black rails d~ing hi~ ~nter tides: I
a n~ber of records for December t~ough Febr~ (~ and DFG). One ~as heard
the ~sh on ~Z 22, 1975 (~), ~d sidle calling bir~ ~-ere he~d J~e ~ and 26, I
1976 (DFG files). ~ing frequenZ censusing of this ~rsh in s~er 1977, I
~. Fra~ Beyer heard as m~ny as t~ee bir~ at once, ~d he est~ted fo~ pairs
i~abitated this ~rsh. A black rail, probably a ~t, was fo~d dead in ~nicia, I
Sol~o Co~ty, J~ 18, 19hl (Wilb~ 197~). I

I
SAN FRA~NCISCO BAY

I

A good number of fall and winter (October through February) specimens of black rail
were collected in a variety of San Francisco Bay !ocalities (Alameda, Bay Farm Island I
and Newark, Alameda County; Alviso and Palo Alto, Santa Clara County; and Redwood
City, San Mateo County) between 1892 and 191B (Wilbur 197h; CAS and MVZ). Sight
records in the years since then for the southern part of the bay have been in ap- I
proximately the same areas in the s~sme months. There are two specimens for Pa!o
Alto on Mmy 24, 1930 (CAS); one was seen a!ong Belmont Slough, San .~teo County,
in August 1972 (Barry Sauppe, pers. comm. ); and one was seen Aug-ast 7, 1958, at
Dumb~rton Point, Alameda County (AB). Black rails were not foun~ in the south I
bay in this study, and it seams unlikely that the species nests in this regicn be-
cause of the lack of suitable habitat (high marsh). There are two specimens from
north San Francisco Bay, both in Marin County; one found dead near ~muzanita, August ll,~m
1929 (MVZ), and one from Kentfield, February 8, 1932 (CAS). %Faile high harsh habitat
in this part of :.~rin County has been greatly reduced since the time of these records,
remaining salt marsh in this area is probably worth surveying in the future.

A number of records exist of black rails found away from tidal marshes in the San I
Francisco Bay Region. Most of them are for late summer or fall and indicate a
tendency for individuals of this species to wander after the breeding season. Other I
than records already mentioned above, these records are as follows:

Number of

I
Location C.ount~. Black Rails Date Source

S.E. Farallon Is. San Francisco I November 7, 1903 MVZ I
S.E. Farallon Is. San Francisco 1 June 1905 CAB
S.E. Farallon Is. San Francisco 1 December 1909 MVZ
Merced L~ke San Francisco 1 September 20, 1931 Wilbur 1974 I
Merced Ls_ke San Francisco 1 October 16, 1932 Wilbur 197h
Merced Lake San Francisco 1 October 16, 1937 Wilbur 197~
San Francisco San Francisco i February lh, 19h2
Golden Gate Park San Francisco 1 April 2, 19~5 ~’ilbur 1974 I
San Francisco San Francisco 1 August 8, 19h5 CAS
Berkeley Alameda 1 August 23, 1922 Wilbur 197~
Near Niles and Alameda 1 September

Centerville
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~ceCimensof black rail collected in the Suisun Marshes September ]_l, 1913;
tober 19, 1910; and JanuaryWere~ 15, 1911 (~Jv’Z). Individu.~_ls were seen on Dece.-_ber 13,

1975, and December 29, 1976, near Cutoff Sleugh, Solano Count~j, and on Dece~oer 28,

~i97h near Suis~un Slough, Solano County (DFG). There is an old %~inter record for
rt~nez, Contra Costa County (Grinnell and Wythe 1927), and recent (1975 and 1976)
nter sightings near Port Chicago, Contr~ Costa Co~unty (DFG).~ During this survey,

black rails were fo~nd near Suisu_u City,. ~olano County (1 birdl/), and on V~allard

~ land, Contra Costa County (t-;o or three birds). ~,:uch of the Suisun M~_rsh is diked,
d apparently unsuitable for nesting black rails, but tidal m~rshes still left

in this area should be checked further for this species.

SACR;~.~I~f0-SA!.~ JOAQUIN RI-~ER DELTA

ere is a late 19th century record for Stockton; one rall was found dead near
~n August 26, 1959 (Wilbur 197h). Fish and Game personnel first discovered black
rails calling, in response to taped calls, at ~ite Slou~h Marsh, San Joaquin County,

L the stu~mer of 1974, and they have been heard in this marsh every year since.
ile s~ch habitat is now fairly rare there, "black rails should be looked for else-

where in the delta where high tidal marsh occurs.

CEI~RAL VALLEY

.~.e record exists for the Central Valley; one was found dead at Gray Lodge Wildlifeageuent Area, Butte County, in March 1962. This was most likely a vagrant. De-

partment s~rveys for black rail at Sacramento National Wildlife Refuge, Glenn County,

~ Gray Lo~]ge, and at Los Banos Wildlife Area, Merced County, have all yielded
~ative results in recent years.

!
MONTEREY BAY

I~ack rails have been collected twice at Santa Cruz, Santa Cruz County: July 19,

1930, and August 25, 19hl (:.NZ), and one was found dead there in September 1903

~ilbur 197h). ~"nese records probably pertain to post-breeding wanderers or fall
rants. ~rshes along Elkhorn Slough, Monterey County, should be checked in the
ure for breeding black rails. ¯

MORRO BAY

I black rail ~as collected in Morro Bay on April 22; 1961, one was found dead there
Decenber 18, 1972, and one was seen there November 30, 1968 (DFG). Seven b!ack

rails were heard in marshes around Morro Bay during this study, and the evidence

t ~ints to a resident population of this species at Morro Bay.

~ See footnote "h~" on Table 1.
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INTRODUCTIO~

This study was carried out during late spring (late

May and early June) and summer (late July through late Aug-

ust) 1980. Thirteen sites at six primary areas (Morrow

Island, Teal Island, Joice Island, Vennink Stockgate and

Decoy, Meins Landing and Simmons Island, Fig.l ) were trap-

ped during both seasons, although plant surveys were run

only during the earlier trapping period. One portion of

Simmons Island was closed to us in the spring so we trapped

another nearby site (Simmons Island Road) and our proposed

site (Simmons Island 9th Pole) was trapped in the summer,

"-hence three locations for the Simmons Island area. Twelve

secondary sites were trapped and surveyed only during the

summer. Six of the secondary sites (Cordelia Dike and Pas-

ture, Hill Slough Windmill and Dump, Denverton, and Nurse

31ough) were at the periphery of the marsh complex while

six were landward within the marsh and near some of the pri-

mary sites. All the areas are shown in Figure 1 and con-

sidered in detail later in this report. Plant transects.

were run during the summer through each of the twenty-five

trapping sites and along the proposed routes of major ditches.

].
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Our object in selecting trapping sites was to pick

localities that reflected the general distribution of plant

cover plus the variety of land use and management techni-

ques found in Suisun Marsh. Many of the areas, both pri-

mary and secondary are near an end of a ditch proposed in

the water plan and hence should be indicators of changes

in plant communities in the future. Four of the primary

sites were predominantly alkali bulrush while six were pre-

dominantly pickleweed. Two sites were mixed alkali bulrush

and pickleweed with a considerable component of saltgrass

and one was a dike edge. Four of the secondary sites were

dominated by pickleweed, two by alkali bulrush, one was a

mixture of the two species, two were predominantly salt-

grass and three were dike vegetation which is largely

ruderal.

Each site was live-trapped for either 150 or 300 trap

nights for a grand total of 5,700 trap nights and we cap-

tured 21 salt marsh harvest mice raviven-(Rei throdontomys

tris halicoetes), 21 western harvest mice (R. megalotis), -
86 house mice (Mus musculus), and seven mice ofother species

(Table i.) The harvest mice were marked with ear tags which

allowed us to note five recaptures of salt marsh and eight

recaptures of western harvest mice. We do not know how many

Mus were recaptured because we did not tag them or any of-
the other species.

3.
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TABLE 1

Summary of animals captured at all trap sites.                         1

# TRAP 1AREA             NIGHTS    R.r.      R.m.      M.m.      Misc.     TOTALS

I. Morrow Island Tule    300        0          1          6          11         8    I

2. Morrow Island Dike    300        0          0          5                    5
1

3. Teal Slough           300        2(+2)*     1         II                     14    1

4. Teal Boathouse        300        0          I(+I)      3                     4    1
15. Joice Is. Footbridge 300        0          0          2                    2

6. Joice Is. Powerline 300        1          2          3                    6 1

7. Vennink Stockgate     300        3          3(+I)      8                    14

8. Vennink Decoy         300        0          0          6                    6 1

9. .Meins Landing Mound 300        2          8(+5)      1                     II    1

1IO. ¯ Meins Landing Bulrush 300        2          O          5                    7

fly Simmons Is. Gate      300        0          0         0                    0 1
1

12a. Simmons Is. Road      150        0          0          0                     0

12b. Simmons Is. 9th Pole 150        4(+2)      0          6          11        II    1

13. Jacksnipe Pickleweed 150        0          0          0                    0
1

14. Jacksnipe Wetlands    150        0          1          0                     1    1

15. Cordelia Dike        150       0         0         2         12        3    1
1

16. Cordelia Pasture      150        0          0          0          31         3

17. Hill Slough Windmill 150        0          0         0                    0    1

18. Hill Slough Dump     150       0         0         0                    0
l

19. Nurse Slough          150        0          1         12                    13    1

!
I
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Table l , continued

# TRAP
AREA      ¯      NIGHTS R.r.      R.m.      M.m.      Misc.      TOTALS

20. Denverton Highway     150        0          0          2          13         3

21. Vennink Building      150        0          0          6                    6

22. Vennink Bayside       150        0          0          l                     l

23. Grizzly Bay l        300       5(+I)     I(+2)     0                   6

24. Grizzly Bay 2        300       2         2         0                    4

TOTALS-     5,700              21                   21                   86                    7                 135
(+5)

R.r. = R.e.i.throdontomys raviventris

R.m. = Reithr~dontom~s megalotis

M.m. = Mus musculus

Misc. = Miscellaneous

1 : Microtus californicus
2... = Rattus no~egicus
3 = ~e~omyscus maniculatus-* : number of recaptures

I 5.
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The characteristics of various areas will be discussed           J

first, followed by a discussion of the trapping results.

Then we will discuss the plant transects along potential                  l

ditch corridors and finally the implications of the overall              i

water plan to the ecology of the salt marsh harvest mouse

in the Suisun marsh.                                                                I
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DESCRIPTION OF THE TRAPPING AREAS

The four areas on dikes varied the most from the gen-

eral vegetation types we sampled. Morrow Island Dike, Cor-

delia Dike, Vennink Building and Bayside were all covered

with very tall and diverse vegetation including giant reed,

California tule, cattails (see Table 2). Considerable wild

rose was present along the inland edge in several of the

areas while alkali bulrush and pickleweed were absent. No

salt marsh harvest mice were captured in these areas.

Six areas were dominated by alkali bulrush while

three were dominated by it and pickleweed or it, pickleweed

and salt grass.

i. Morrow Island Tule (Fig. 2 ) was a patchwork of al-

kali bulrush, cattails, reeds and other species at

the edge of a well-managed field. Throughout this

report "well-managed" will refer to areas managed

for duck habitat or duck clubs.

2. Teal Slough (Fig. 3 ) was almost entirely alkali

bulrush except for narrow bands of pickleweed

along the small waterways dissecting the fields

of bulrush.

7.
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TABLE 2

Plant Composit}on Of ~rapping Areas
SampledWith Random m~ Plots At 20%

Of.Trapping Stations
PERCENT COVER

Height
~

.~v _~.~- ~, .~
%~ ~ .~ ~ ~,

Survexed

I. Morrow Island Tule III 3 l 43     5 8 3 17 - 211 6/7

2. Morrow Island Dike 172 ........ 1002 6/7

3. Teal Slough 58 23 7 71 ...... 6/7

4. Teal Boathouse 52 2 52 44 ..... 6/7

5. doice Is. Footbridge 48 6 27 62 _ ..... 5/26

~    6. Joice Is. Powerline 42 - 31 ...... 693 5/26

’

1 = Scirpus-acutus 17%, dead material 4%

2 = Baccharis pilularis 39%, S. acutus 27%, Rosa californica 13.5%
PhraBmites communis 8%, misc. 14%

3 = Hordeum hystrix 39%, misc. grasses 30%

* = Species listed by common name are, reading from left to right:
Salicornia pacifica, Scirpus robustus~ Cotula coronoDifolia
~istichli~ spicata, A~~atu~a, ~., and
~ californicus



Table 2, continued

PERCENT COVER

Height    ~ "~°’v ~’~) ~ ~ ~ ~’ ~ ~ Surveyed
(cm)              a ...............

7. Vennink Stockgate    45         3    97 ....... 5/26

8. Vennink Decoy        54         -     37      28          31      3      -      -      31      5/26

9. Meins Landing Mound 29        33    49      -    2     -     5     -     -    ll2     6/1

lO. Meins Landing Bulrush 23        lO    41      2 46     -     1      -     -     -      6/1

II. Simmons Is. Gate     39        19    25     36    2    I0                         23     6/I

12a. Simmons Is. Road     35        39    40      3    2 ..... 6/I

12h. Simmons Is. 9th Pole 43        14    59      1    II     6     3     -     -     64     7/23

1 = Dead Vegetation 3%

2
= Hordeum hsstrix

= Rumex pulcher 2%

4 = Juncus balticus 2%, misc. 4%



Table 2, continued

PERCENT COVER

Ave ¯ ~ ~,~ ~).~ .
Height .~ ~. "

(cm) ~ ~     ~.~ ~ .~ ~ ~" Surveyed............... ~ -~ .... ~

13. Jacksnipe Pickleweed 73 6 43 41     3 - 8     - - - 8/8

14. Jacksnipe Wetlands 94 - - 95    5 ..... 8/8

15. Cordelia Dike 74 .... 20 - 24 13 431 8/I0

16. Cordelia Pasture- 42 15    70 - - 15 - - - l 8/I0

" 17. Hill Slough 27 - 20 4    - 65 l     - - lO2 8/22
Wi ndmi I l

18. Hill Slough Dump 26 - 20 6    - 58     - - - 193     8/22

I = Juncus balticus 40%, misc. 3%

2 = Jaumea carnosa 8%, L~thrum hyssopifolia 2%

3 = Lxthrum hyssopifolia 19%



o.

Table 2, continued                                                                                                     o

PERCENT COVER

~ ~o Date

............ ~ ......... ~ .... ~ ~ ~ ~ ¯ ~ e                ~ #"          su~

19. Nurse Slough 61 9     - 51     6 .... 341 8/21

20. Denverton Highway 42 9    89 - - l l - - - 8/21

21. Vennink Building 136 ...... 3 19 782 8/18

22. Vennink Bayside 161 11 - - - 5 - 12 30 423 8/19

23. Grizzly Bay l 33 11 81 - l 5 2 - - - 7/23

24. Grizzly Bay 2         36        21     75      -    2     -     l     -     -     -      7/23
,

.

Hordeum hystrix 33%, Sesuvium sessile I%

Lepidium latifolium 28%, Artemisia ~ou~lasiana 23%,
Rosa californica I0%, Oenanthe sarmentosa 8%,
Asparagus officinalis 5%, misc. 6%

Arundo donax If%, Baccharis pilularis I0%, Rosa californica 9%,
Artemisia ~ou~lasiana 3.2%, mlsc. II%





Figure 3. Teal Slough (3) and
Teal Boathouse (4)

I
13.

C--054049
(3-054049



I
Project # 0095-01
Harvey & Stanley Associates, Inc. ¯

3. Teal Boathouse (Fig.3) was a mixture of alkali

bulrush and brass buttons. Both Teal areas had

the appearance of being well-managed for bulrush.

4. Joice Island Footbridge (Fig. 4) was predominatly

alkali bulrush with approximately 27 % pickleweed.

It was situated in a large field in the middle of

the Joice Island unit managed by the California

Department of Fish & Game.

5. Jacksnipe Wetlands (Fig. 5 ) was almost pure al-

kali bulrush in an area extremely well-managed

by duck clubs.

6. Nurse Slough (Fig. 6 ) was on a duck club pro-

perty east of the Luco Hills, an area dominated

by alkali bulrush and secondarily by a grass

Hordeum h~strix.

Two salt marsh harvest mice were captured at the Teal

Slough site. One was captured in bulrush several times while

the other was captured in a combination of pickleweed, fat

hen and bulrush.

The three "mixed" sites were Vennink Decoy, Simmons

Island Gate and Jacksnipe Pickleweed (see Table 2 and Figs.

7, 8 & 5 ). One of these sites was dominated by salt grass

(Vennink Decoy). No harvest mice of either species were

captured at these sites.

]4.
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Figure. 7. Vennink Stockgate (7), []
Vennink Decoy (8),
Vennink Building (21) and
Vennink Bayside (22)

18.
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n                          Figure B.        Simmons Island Gate (11),
Simmons Island Road (12a)and
Simmons Island 9th Pole (12b):
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Two sites (Hill Slough Windmill and Dump, Figs. 9 )

were "cow pastures" dominated by salt grass, a species little

if ever inhabited by salt marsh harvest mice. No harvest

mice were captured at these sites.

The ten remaining sites are all dominated by pickle-

weed (.or in one case pickleweed and Hordeum). Seven of these

sites yielded salt marsh harvest mice, 18 of the 21 mice cap-

tured in the study (Table i). Those areas producing animals

are listed first.

i. Joice Island Powerline (Fig. 4 ) was the most di-

verse of the "pickleweed" sites being a mixture

of pickleweed, Hordeum and other grasses. Per-

centage-wise it is dominated by grasses, but its¯
gestalt.is still one of a pickleweed site.

2. Vennink Stock Gate (Fig. 7 ) was a pickleweed site

by default, i.e., the area was not managed except

for possible occasional mowings. This site was

fairly low and probably more saline than others

and the pickieweed is there as a "weed". The

site was almost pure pickleweed of moderate qua-

lity, cover and dept~.

3. Meins Landing Mound and Bulrush (Fig.10) are full

of misnomers. Meins Landing is far away but is

the closest "major" geographical site to be used

2o. |
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Figure 9. Hill Slough,Windmill (17)
and Hill Slough Dump (181

ZI.
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Figure 10. Meins Landing Mound (9) and
Meins Landing Bulrush (I0)

I
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as a name, and the Bulrush site was very low in

bulrush. The Mound site had considerable grass

while a good deal of brass buttons were present

at the Bulrush site. The Mound site, with its

grassy mix and edge (quite near the road), was

considered, when first viewed, salt marshas potential

harvest mouse habitat, and indeed eight animals

of this species were subsequently captured there.

4. Simmons Island 9th Pole (Fig.8) was a diverse

site of moderate to good overall cover and good

quality pickleweed on a relatively well-managed

duck club.

5. The Grizzly Bay sites (Fig. i’i) were apparently

outboard of the outboard dikes and could, there-

fore,, receive tidal waters at times. Both sites

were covered with pickleweed of moderate height,

good percentage of cover and of good quality,

i.e. green, succulent and thus provided good

cover. The ground was moderately dry. The area

west of it was buldozed during part of the time

we were trapping it.

These seven sites provided almost all the salt marsh

harvest mice. The three pickleweed-dominated sites which

did not yield any animals are Simmons Island Road, Cordelia

Pasture and Denverton Highway (Figs.l, 2, 6 & 13).

23.
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The Simmons Island Road site at ofwas a corner

the Grizzly Island California Fish & Game complex and

was rather sparcely covered, i.e. 40% bare ground and

40% pickleweed. Cordelia Pasture was a dry, sparse

site. The pickleweed cover is listed as 70% (Table2)

but was a poor 70%. Pickleweed can be lush and pro-

vide good cover or dry, desiccated and provide poor

cover. This area was definitely the latter. Denver-

ton Highway was reasonably good pickleweed, dry but

nearer wetter areas in the marsh. It was a site

used primarily as pastureland at the north-eastern

edge of the entire Suisun Marsh complex. Cordelia

Pasture and Simmons Island Road sites contained poor

to very poor pickleweed but the Denverton site was

moderately in pickleweed cover. It is one of the

puzzling sites in this study in that it "should" have

yielded some salt marsh harvest mice when compared to

other sites thatdid, but it did not.

!
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VEGETATION SAMPLING BY~LINE TRANSECTS

Line transects were also ru~ through 24 trapping sites

(all but 12a, see Table 1 for a list of the sites) to see if

this sampling technique was useful as the random plot sampling

technique used by our trapping crew. If it was, then tran-

sects could be used in the future studies because of their

relative higher efficiency. These transects also will serve

as ground truth information for remote sensing of vegetation.

One ii0 m transect was run through 20 trapping grid

¯ sites (excluding the four dike sites and site 12a). The per-

cent cover of vegetation was estimated to the nearest five

-:percent within 12 one meter square (im2) quadrates placed at

10 m intervals along each transect.

Four trapping sites required placing trap lines along

dikes. Four transects were therefore established across

those lines at 50 m intervals and quadrats were placed at

two meter intervals, the number of quadrats per line was de-

the width of the vegetation at each line.pendent on

!
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DISCUSSION OF THE    RESULTS OF TRAPPING

Salt marsh harvest mice are more abundant in pickle-

weed areas than alkali bulrush, salt grass, brass buttons

and apparently the vegetation that lines the dikes in the

Suisun Bay (Table3). This same relationship shows up in

surveys made of the sites by the line transect method

(Table4), although not as clearly as with the random plot

method shown in Table3 . Our present study thus corro-

borates earlier studies as to the habitat preference of the

salt marsh harvest mouse and is best s~own in Table 5.

Pickleweed apparently provides the prerequisite

amount and type of cover required by members of this species

(Fisler, 1965; Wondolleck, 1972; Shellhammer, 1977). Food

requirements are not known for salt marsh harvest mice but

it seems they consume a relatively large n~ber of food

items although alkali bulrush does not appear to ~ave the

fleshiness or size relationship that would make it a useable

item of food. The cover provided by pickleweed may reduce

the amount of predation which is probably higher in more

open vegetation such as alkali bulrush and dike vegetation.

The latter type are open to predation in their early stages

and more open to rails and other moderate to small-sized

29.
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T~Bk[ 3

Principal vegetation factors .influencing the
distribution of salt marsh harvest mice in the

Suisun Bay (see also Table l )

PERCENT COVER
AREA             Pi     A1     Sa     DiV     # Mice        COMMENTS

I. Morrow Island Tule        1      43     8       -         -

2. Morrow Island Dike        -       -     -     lO0         -

3. Teal Slough               7      71     -       -         2       near pickleweed

4. Teal Boathouse            -      52     -       -         -

5. Joice Is. Footbridge     23      62     -       -         -

6. Joice Is. Powerline      31       -     -       -         1

7. Vennink Stockgate        97       -     -       -         2

8. Vennink Decoy           37      28    31       -         -

Meins Landing Mound       9       -     -       -         29.

lO.-Meins Landing Bulrush    41       2     -       -         2

II. Simmons Is. Gate         25      36    I0       -         -

12a.Simmons Is. Road         40       3     -       -         -       39% bare ground

12b.Simmons Is. 9th Pole    59      1     6      -        4

13. Jacksnipe Pickleweed     43      41     -       -         -

14. Jacksnipe Wetlands        -      95 ....

15. Cordelia Dike            -      -    20     70        -

16. Cordelia Pasture         70       -    15       -         -       Dry, desiccated

17. Hill Slough Windmill     20       4    65       -         -

18. Hill Slough Dump         20       6    58       -         -

19. Nurse Slough              ~      51     -       -         -

30.

C--054066
C-054066



Project # 0095-01
Harvey & Stanley Associates, Inc.

Table 3 , continued

PERCENT COVER

AREA . Pi . AI . Sa     DIV . # Mice COMMENTS

20. Denverton Highway 89 ....

21. Vennink Building - - - I00 -

22. Vennink Bayside - - 5 84 -

23. Grizzly Bay 1 81 - - - 5

24. Grizzly Bay 2 75 - - - 2

Pi - Pickleweed

A1 - Alkali Bulrush
Sa - Saltgrass
DiV’’- Diked Vegetation

# Mice - Number of salt marsh
harvest mice caught

C--054067
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TABLE 4

Plant Composition of Trapping
Areas AssesSed with Transects

PERCENT COVER

AREA ~ ~ ~ ~ ~     ~ ~ ~    "~     MISC.~ ~ ~ ~
~%___~_~__~__~____~ ...... DESCRIBED

I. Morrow Island Tule 53 5 II 14 Juncus balticus

2. Morrow Island Dike 66 Arundo donax (59), Bromus rigidus (7)

3.- Teal Slough 75

4. Teal Boathouse 69 22 8 ~

5. Joice Is. Footbridge 28 36
~

6. Joice Is. Powerline 40 28 Hordeum h~st~ix (21), F~ankenia ~
~ran~ifolia (7) ~

7. Vennink Stockgate 79 - 6 ~

8. Vennink Decoy 22 31 18 12

9. Meins Landing Mound 42 15

lO. Meins Landing Bulrush 35 49 7

If. Simmons Is. Gate 22 15 5     6 6 Juncus balticus

12a. Simmons Is. Road



Table 4, continued                                                                                                      ~)

. PE~R.C.ENT ~,OVER

~ ~_~ ~ ~.,~.~, .
AREA q ...........................~,\,~ .~_.~ ~ ~,,~ ~.# .~- .~sc. ~ESCR~BE~

12b. Sir~ons Is. 9th Pole 54 11 5 Chenopodium

13. Jacksnipe Pickleweed 52 41

14. Jacksnipe Wetlands 8 69 9

~5. Cordelia Dike 8 30 44 Carex (20), Juncus balticus (14)

16. Cordelia Pasture 76 ~

17. Hill Slough Windmill 19 69 ~

18. Hill Slough Dump 17 55 16 Carex ~

19. Nurse Slough 66 7 15 lO Polypogon monspeliensis’
~

20. Denverton Highway 82 1

21. Vennink Building 16 31 Euphorbia sp. (15), Artemisia vul_.9_ar~ (13)
�~

22. Vennink Bayside II 35 Arundo donax (26}, Cakile martima (9)

23. Grizzly Bay 1 65 7 7 Typha

24. Grizzly Bay 2 77
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TABLE 5

IAbundance of Salt Marsh Harvest Mice
with Respect to Percent Cover of

Pickleweed Sampled by Random Plots
!(from Table 3)

Cover Class ~- SMHM* Per
I(percent) Cover Class

75 - I00 2.25 I

50 - 75 2.00

25 - 50 0.83 I

5 - 25 0.40
I

0 - 5 0.00

!* Y SMHM = Average number of salt marsh harvest mouse

!
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predatory birds when full grown than the tangle provided by

pickleweed.

Not all pickleweed vegetation is salt marsh harvest

mouse habitat. Dry, open stands, or dry stands so dry as to

provide poor cover and/or poor food, even when the percent

of cover is moderate (as in Cordelia Pasture) are not accep-

table habitat. Relatively poor cover, as at Simmons Island

Road, is seldom productive of the mice. Three types of

pickleweed vegetation are good habitat - relatively deep

tidal marshes (Rice, 1974; Shellhammer, 1977); fairly deep,

complex stands behind dikes (as at Collinsville) Biosystems

Analysis reports to Pacific Gas and Electric Company and

diked off moist pickleweed areas which are highly saline

(Zetterquist, 1978). None of the pickleweed areas in the

Suisun marsh are very similar to the above, although some

come close to the Collinsville type of marsh. Some of the

Suisun marshes were deep and somewhat diverse but lacked the

vertica! complexity found in the most favorable diked-off

marshes at Collinsville (Biosystems, op. cit.).

This was an average to below average yearfor salt

marsh harvest mice around the San Francisco Bay. The numbers

of captures were lowest in ~the Suisun Bay where it took a

high of 271 trap nights, on the average, to capture one salt

marsh harvest mouse (21 animals in 5,700 trap nights, this

35.
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study). Two major studies were run in other marshes of the

Bay - one by the California Department of Fish & Game pri-

marily in the San Pablo Bay and one by the U. S. Fish &

Wildlife Service in the South San Francisco Bay. It took

77 trap nights to capture an animal in the San Pablo Bay

(39 animals in 2,986 trap nights). It took 251 trap nights

in the South San Francisco Bay (15 animals in 3,765 trap

nights) .           Work done for Pacific Gas and Elec-

tric Company by Biosystems Analysis, Inc. at Collinsville

produced a capture rate in between the above Bay studies ’

and the present study although exact figures are not pos-

sible to release at this time.

There were not many other ahimals caught besides

harvest mice. There were relatively few house mice (only

86, including recaptures, in 5,700 trap nights) which is

probably a testimony to the effectiveness of the management

techniques used in the area and dominant vegetation present.

It might also be the case that this is not an average year

for house mice as well, i.e. they are at a low in their some-

what cyclic pattern. The fact that there were only four

meadow mice captures is explainable by the same factors as

the above, although vegetation type and management techniques

are more important in this case. We doubt that salt marsh

harvest mice would be abundant in the Suisun Marsh, as com-

pared to the other areas around the Bay, even in a "high" year
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for the species because of the prevalence of alkali bulrush

compared to pickleweed.

37°
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I
IMPACT ON VEGETATION ALONG

DITCH CORRIDORS
!

Evaluation of Present Vegetation                                !
~ Line Transects

Twenty-five meter long transects were established at

varying intervals along each ditch site. Six im2 quadrats I

were placed at five meter intervals along each transect

Iwhich amounted to four to ten per corridor depending upon

the length of the ditch and the complexity of the vegetation.
I

.The transects are located on Figures 14-18.

The vegetation was estimated using the method described I

~--for grid sampling. The results were grouped into the nine

Ivegetation types (Table 6).

The vegetation along the ditch corridors is presented
I

graphically on Figures 19-22 . Transect locations are shown

as is the number and amount of the various vegetation types. I

I
Impact of Water Plan
On Ditch Corridors

i

The Potrero Hills Ditch would have little impact on
i

salt marsh harvest mouse habitat, along its corridor, assuming

that the corridor will remain as it is, i.e. grassland. Hill
i

38.
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TABLE 6

I Vegetation Categories Used in Plant
Transects Along Ditch Corridors

I I. Pickleweed - 50% or greater cover of Salicornia pacifica. Other
species present include Atriplex patula, Juncus balticus, Distichlis
spicata, Salicornia rubra.

I            2. Saltgrass - 50% or greater cover of Distichlis spicata. Other
species present include Frankenia ~randifolia, Cotula coronopifolia,

i ruderal grasses.

3. Grassland - 50% or greater combined cover of Hordeum hxstrix, Lolium
perenne, Avena fatua, Bromus rigidus. Other species present includeI Distichlis spicata.

4. Alkali Bulrush - 50% or greater cover of Scirpus robustus. Other

I species present include Juncus balticus, Atriplex. patula.

5. Cattail - 50% or greater cover of Typha sp. Other species present

i include Scirpus robustus, Scirpus californicus.

6. Giant Reed - 50% or greater cover of Arundo donax. Other species
present include Juncus balticus, Distichlis spicata, Achillea lanulosa.

I          7. Rush - 50% or greater cover of Juncus balticus. Other species present

include Scirpus robustus, Grind~ia magitima.

8. California Bulrush - 50% or greater cover of Scirpus californicus.
Other species present include Typha sp., Juncus balticus, Scirpus
robustus.

I           9. Frankenia - 50% or greater cover of Frankenia ~randifolia. Other
species present include Distichlis spicata, Atriplex patula, Cotula
coronopifolia.
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Figure 15. Location of plant transects
.. along the Grizzly Island Ditch
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slough will receive the main impact. If it is well managed

it can be changed from poor mouse habitat (salt grass type)

to another poor mouse habitat (bulrush), or if it poorly

managed there may be an increase in pickleweed (good mouse

habitat).

Most of the Grizzly Island Ditch corridor is presently

very poor habitat for harvest mice (salt grass, Frankenia,

rush, grassland and various bulrush vegetation types). Here

again optimal management plus the water supplied by this new

ditch will lead to less mouse habitat while poor management

might lead to more mouse habitat. This "either-or" situa-

tion is most significant with the Grizzly Island Ditch as it

will effect the largest acreage, areas which today receive

minimal management due to the lack of or marginal amounts of

low salinity water.

The Cygnus Bypass unit will change the least with the

new ditch, as much of the vegetation is already brackish in

nature, i.e. nearly 40% alkali bulrush vegetation type.

The Boynton-Cordelia Ditch is like the Potrero Hills

Ditch in that most of the corridor is grassland and will

stay poor mouse habitat (even though the vegetation type

changes) or change to salt marsh harvest mouse habitat de-

pending on the nature and the qDality of the management plans

deve!oped for it.

49.
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,
IMPLICATIONS OF THE PROPOSED WATER/MANAGEMENT

PLANS ON SALT MARSH HARVEST MICE

The future of salt marsh harvest mice in the Suisun

Marshes is dependent on both the effectiveness of the pro-

posed water plan and future marsh management. If the water

plan is highly successful in decreasing the salinities of

the water in the Suisun Bay (i.e. the criteria for salinity

levels can be met and maintained), and if all the duck clubs

manage their marshes with maximum effectiveness, then the

future of the mouse in the Suisun marsh is dubious. With

this senario (which we will call Senario I) few areas of

pickleweed will remain and their individual sizes will be

small, hence their populations of salt marsh harvest mice

will be small. Such situations lead to local extinctions,

decrease interchange between populations and consequent de-

crease genetic variability and plasticity.

If, however, the water plan is only partially effec-

tive and/or marsh management is less than what is hoped for

(.Senario 2) then a situation intermediate between what exists

today and what could be with Senario 1 will come to pass.

It would include fewer pickleweed areas although individual

marshes might be more productive than today because they had

!
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more moisture and hence better cover. The Suisun marsh is

presently generally poor for salt marsh harvest mice and

would be a marginal area under Senario 2. Under Senario 1

it would not be an area supportive of this subspecies

At least two alternative courses of action are pos-

sible if Senario 1 (i.e. complete and effective management

for alkali bulrush and other duck food species) is achieved.

The Suisun marsh can be deleted as aunit within the range

of the species. Those agencies concerned with the survival

of this species could concentrate their efforts in other

areas (Alternative i). The Suisun marsh could be managed

to increase its vegetation diversity at the same time that

much of its area was being managed intensively and effect-

~ively for waterfowl (Alternative 2). This alternative
-;

require government acquisition of some of the presentmay

duck club areas so that some of those areas could be man-

aged for species diversity in general and endangered species,

such as the salt marsh harvest mouse is particular.
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CaliforniaState:

Projec~ X .... ~er: E-~-~-~ Project Title: Z-~n~ ...... ’ ~nd

Job Number: V-].8 J~b Title: Califcrnia Cla~r ~<ai]

Period Ccv~re~: October i, 1978 ~o S~te~,:b~r ~0, 1979 Job

OB3 ECTI,~ES :

Obtain current distribution and population data for the endangerc,~ California
Clapper F~a i i.

A Survey of kno~.~ and potential habitats of the Ca!ifornie C].appe~ ~nli
conducted from December ]978 through July 197~’. Censuzes revee!ec: !) a
population of about 25 ra~!s present [hrough the ncstinK sea,on in
IL~rsh, Soiano Co., where the species had not b.:~en recorde4 >rJ.or to
1978; 2) a ~opulation of at least two p~rs, a[ least one of w:.~ch
successfully, at E~khorn Slo.ugh, ~5)~terey County; 3) Scuth Snn Francisao
Bay ~,inter popuiaticn densities ~-hich w~re appT.rent!y ~xi~her thin
found in the early i970’s; and &) no ClapTer ~iniis at ~forro Day, San
(,bispo Co~:~ty. %h~ contJ.:~ed presence of small populat~o’~ of ’~’-
Rsils was confi~.ed at several remnant salt marshes in the San ~ra,.naisco
}~ay area. Cooperators: San Jose Sta~e Univ~rs~[.y Fou:.dation, U. S. Fish
~.n$ Uildlifc Service, Leslie Salt Company.

PRO~ZDU~S :

~he survey was conducted by Tho:~as E. Harvey under a Ca].iforn~a D~Fa~tment
of Fish find Game contract with S~.n Jose State University Foundation,
the assistance of egency personnel and volunteers. Census areas and tecT.niqueg
used by Gill (197~) in the early and mid-1970’s ~,ere ~u~iicat~d as c~ooe
as possible ~n a mum’bar ~_ sample ar~as in ms~or_ South San =~--~___.,c~,co~
salt r.ershes. In addition, Harvey surveyed ~.srshes ar~und th~ ~eriphe~y
of the California ClapTer Rail’s historic range, and ~ma!ier rcr~ant
~hroufhout its ranze, to dete~ine current distribution.

Study fiP.dings are included in the "- ,~p, enue~ report:

l~,arvc.y, T. E. l~o&O    Call~ ..... "- C~r Rail su~¢ey, 197c-~ra

.. ~ ~ e"’ Z-W-3    Ca.’_iforniaJob }’~n~l Kepvrt, ~ob V-I.¢ .... ~ ~ . .
Fish and G~.:e, Sacramento
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~!~YSIS:

Study objectives were met. This survey provides basic data needed for
development of a recovery plan for the California Clapper Rail, as we!]
as providin~ environmental consultant firr..~ and federal, state and local
agencies with inforr..:ation needed to avoid adverse impacts on the Clap~er
Rail and its habitat.

...... D..~IO.,S.

~eco~endations are contained in the appende~ report.

LITERATD~E CITED:                                                                                    I

Gill, R. ].979. Status and distribution of the California Ciap~er                   ~
P~il. California Fish and Gane. 65:36-$9.

Prepared by: L ’-’~% n.~:~ Approved by:
Alan H. Craig         /
Associate Wildlife    o!ogist                  "l~ongame Wil~iife Co~

Eldridge G. Hunt; Caief /     ."
,.     Uildlife ~.ianagement Branch

!
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I
S~ate o~ CaliforniaI THE RESOS~CES AGENCY

Departa.enr of Fish and Game

CALiFOKNIA CL~PER E#~.IL SURVKY, 1978-1979~/

I Thomas E. Harvey

I ABST~%CT

A survey of the California Clapper Rai! (Re!]us !on?iroatr!~ ob~oletu~) ~as

I conducted from December 1978 through July 1979 in the San Fr,~ncisc~, Xonterey
and Morro bay areas. Several areas of hiBh abungance were c~nsused as ~e!l
as some locali~ies~ in the periphery of the Clapper Rail’s range.
season densities of Clapper Rails in. South San Francisco .Bay a>peared to be

I than those found in the 1970’s. In Elkhor~higher early Sleugh, Monterey
County, a popula~!on of at least two pairs produced a minimum of t~o young.
In Suisun Marsh, Solano County, an estimated population of 25 rails was present

I through the breeding season. No Clapper Rails were found at Morro Bay, San
Luis Obispo County.

I
I -- ~u~ported by Federal Aid for Endangered, Threatened, and Rare Wildlife,

Project E-W-3. Job Fin~.l U, eport, Job V-I.8 (July 1980).

I
C--054092

(3-054092



As a result of a survey of Ca]£fornia Clapper Ra£1 habitat in the San

Francisco Bay region and in Monterey and San Luis Ob~spo counties~

the t :

I. Further surveys be con4ucted, particularly in the south San F~°an-

~,sco Bay area, to determine both non-breeding ~nd breeding season densities

and to better define current population tren4s.

2. More intensive studies be carried out to monitor the reproductive

success of Clapper Rails in a variety of marshes.

3. Surveys of Clapper Rails in Suisun ~arsh be continued to deter~,ine

the stability, of this population, its habitat requirementa and possible

=onflicts with existing mersh management programs.

~. Elkhorn Slough, Monterey Co., be acquired by the State c~" ~’e~era!

government to insure preservation of the rail habitat.

. 5. Cover accessible ~-o rails during high floo4 tides be prc.vidcd

Elkho~n Slough.

-’ 6. Both government and privately-funded projects to preserve ~,~nd resl:ore

tidal r..~rshlands be encouraged.

7.. The California Clapper P~il be retained on Stere and Federa! lists

of endangered ~ildlife.
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INTP.ODU~TION

Estimates of population abundance for the endangered California Clapper
Ra~l (Rallus ion~irostr~s obsoletus) have been presented by Applegar~h
(1938) and Zucca (i954). Gill (1979) recently summarized the current
status and distribution of this subspecies. He estimated that 55% of the
total population inhabited marshes of south San Francisco Bay. He also found
the overal! population relatively stable since the mid 1960s, w~th sc:.e
tions exhibitin~ fluctuations. Recent reports by Wilbur and Tcmiinson (1976)
and Gil! (1979) indicate that Clapper Rails may occur in Humboldt and San
Luis Obispo counties in small numbers. A population of fourteen rails has
been estimated to inhabit Elkhorn Slou~h, Monterey County (Varoujean 1972);
hog, ever, the present status of rails in this area is unclear. Gill (1979)
pzedicted that Clapper Rail range extensions migh~ occur into the Suisun
~rsh and northern Contra Costa County areas, if trends in the reduction
of outflow from the delta continue.

The main purpose of this study was to examine the current distribution
of the California C!appe~ Rai! in the more peripheral portions of its range,
~n }~rin, eastern So!ano, northern Contra Costa, }~onterey and San Luis
Ob~spo counties. Other objectives were to assess the current status of
the rail population in south San Francisco Bay and investigate rail
activity at selected sites, anticipating possible development. The study
begau December 15, 1978 and ended August i, 1979.

METHODS

Census sites were selected based on information from~current ].ite~-atu~e
and the records of local obser~,ers. Census activities were concentrated in
areas ~here the local status of Clapper Rails may need clarification and i~
several sites already known to support significan~ rail populatien~.
Visual censuses were conducted during winter flood tides ranzin~
to +7..0’ :[LLW at Fort Point, San Francisco. Successful resu![s ~ere c.btained
by inspecting the higher, exposed areas of marshes on foot or from small
boats, with the occasional aid of a hunting dog. From the beginning of
}larch through July, sites were surveyed on foot or from sn~ail boats while
playing tape-recorded C!app~r P~il calls in an attempt to elicit vocal
respo.nses. A tape of rail "clatter" calls recorded at the Palo Alto Bay-
lands, Santa Clara County, was broadcast using a portable cassette ta~,e
recorder and amplified by a 15-watt power horn.- These su~,oeys were
conducted most effectively during the morning, late afternoon an~evening
hours. General~- ~:, a 10-15 second series of "clatter" calls was played at
least t~ice at each stop, with a 30-second pause between series. Distance
between stops varied, generally depending on mode of transportation and marsh
type. Call counts were usually conducted during receding tides, ~hen nora
cover ~as available ~nd birds were presumably beginning to foragetl Taped
calls ~ere broadcast at higher volumes when strong winds were encountered

when large areas of m~rsh were ~ul-veyed. In smaller marshes and sloughs,or

calls played at lower vol~es were believed to be more effective. All
taped call surveys in the Suisun Bay area, northern Contra Costa County
and ~[onterey County were conducted from a small boat, powered by either a
7.5 or a 50 horsepower motor. Taped ca!l counts uere very useful in Suisun
Marsh, where the height a.~d density of the veg6tation precluded the use of
visual flood tide censuses. At all survey sites, attention ~:as given to the
presence or absence of rail tracks in tidal channels.
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All marshes censused on foot ~’ere spot-checked for nesting by
inspecting the areas borderin~ tid~i cha~:nels.    Acreage of ---~r~h... ~.~ habitat
surveyed was estir..ate8 from USG$ topographic maps and .,O~o~ nautical c::ar[s
for several sites in south San Francisco ~ay and Suisun .~arsh. Non-breeding
season densities were calculated from these estimates. During the course

.of this study, plant and invertebrate sa:nples were collected fro-~. Suis,:n
~.~rsh sloughs supporting Clapper Rails. Records of California__~.c:.
(Lateral!us ~am~icensis coturnicuius) encountered during these surveys and
records obtained from o£her sources are su~arized in this report.

p~ES LrLTS

Densities

Visual, flood tid~counts were conducted successfully in San }:ateo,
Santa Clara, Alameda, and Contra Costa counties (Table i; Figures 3, 4).
As expected, h~n_st numbers ~ere obtained in marshes u’hich ~’cre knou~ to
be prime rail habitat, such as the Bay Slough/Bird Island area, the Palo
~Ito Baylands, the Dumbarton Point area and Ideal Cement .~arsh. Totals
from these sites were utilized in calculating the densities she::n in %’able
2. Lo%" counts were obtained in the l[illbrae-San Bruno area and near the
Bay Bridge Tol! p!aza. A mean density of 2.35 rails/ha was c~.Icuiatcd
for south San Francisco Bay. In Suisun .~.~arsh, Solano County, a Cutoff
Slough density of 2.1 rails/ha ~’as calculated using a population est~l~.~ate
derived from a combination call and visual COL~nt (Figures 5, 6, Site 28).

.
Cal! Counts

Call counns were found most useful in marshes of Contra Costa County,
Su~sun ,.~arsh and in Elkhorn Slough, Monterey County (~ ..... i" Figures 4 5,
6, 7). Responsive rails usually ca!led within 1-5 seconds after playin~
the ~ape. Birds evidentally become habituated to taped calls rather quickly
and cor_~only responded only i-3 times. On several occesions, birds ",’hich
had not responded to taped calls would suddenly respond ~.hen the outboard
motor was started. Smith (1973) observed this same behavior while censusi::B
Yuma .C.lapper Rails (R.l. yumanensis). Call counts ~n the vicinity of Joice"
Island% Suisun ~.~arsh (Table i; Figures 5, 6) indicated a popuiaticn of alot, t
25 Clapper Rails occurring from ;~arch 18 to at least August 17, i97~ in
Suisun Marsh, 40% of the rails responding vocally to broadcas~ ca!ls a?proached

the observer and came into full vie’~. Sightin~s of rai!s in Suisun :.larsh
occurred only during low tide conditions, in E!khorn S!ou~h’, }[onterev County
(Figure 7, Site 35), a Nmall population of four rails was monitored usinK

call counts on 12 dates bet~’een March 8 and August 13, 1979.

Suisun ~[arsh Habitat

In Suisun Marsh, Solano County, Clapper Rails were found only along
"tidal marshes and not in diked channels or ponds. Areas along Cutoff

Slough (Figure .6), where Clapper Rails were found, generally supported

I --3--
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I
I TA~BLE i. Sites censused for California Clappor in the S~n Francisco BayRails

region and in ~.’omterey and San Luis Obispo counties. Xun~bers in
parentheses refer to site numbers used on figures and in text.

!
Narsh       Census         Xo. Rails

I Location                     Date      Vegetation i/ ~’~,~ 2/     Found 3/

Narfn County

Corte }~dera 12-30-78" V, FT ].4[2](1)
(2) ~hichardson Bay W. 12-30-78" V, FT 1
" " " " 03-12-79 PW,-C, G V, CC 3
" " " N.E. 07-21-79 C, PW, G " CC -

Bo’linas ’ Lagoon 12-30-78-* V, FT 1

San Nateo C_o.un_~ _

(3) Brisbane Lagoon 0~-18-79 PW, G CO --
($) San Bruno Point 01-09-79 PW, G, G

I (5) San Francisco Int’l Airport 07-18-79 PW, C CC -
(6) Nillbrae-Burlingame 12-30-78" PW, C V, FT 2
" " " 01-09-79 V, FT -

I (7) }L~rina Lagoon 07-18-79 PW, C CC -
(8) Bay Sl./Bird Island 01-12-79 C, PW, G V, FT, B, D 25

(9) Smith Slough 01-11,79 PW, G V, FT, B -

i (10) Flood Slough 02-23-79 PW, G V, FT, B, D -

Santa Clara Count.v .

(II) Palo Alto Baylands ~ 12-29-78
,t " " " 01-25-79 V, FT 20

(].2) Charleston S!ough 01-30-79 C, Im~’ V, FT, B, D 1

(13) Gu-3dalupe Slough 01-28-79 PW, C, S V, FT, B, D 6

Al~meda Ccuutv

(14). ~" ,, .¯ ,e,.ar~’" Sl mouth E. 01-26-79 PW, C, C V, FT 6
" " " "     W. 04-08-79 PW, C, G V, CC 15
" " ’~ " (part) 01-27-79 C, PW, G V, FT, B, D 7

(15) Dumbarton Point (part) 01-29-70/

(16) Ideal Marsh 12-31-78 PW, C, G V, FT, B, D ~3

I ’~ " " 01--29-79 PW, C, G V, FT, B 28
(17) Sulphur Creek -- 06-08-79 PW �C --
(18) Bay Bridge Tol! Plaza 12-27-78 PW, C, G V, FT 2
" " " " " 03-24-79 PW, C, G CC 2

(19) Emeryville Crescent 02-27-78 PW, G, C V, FT -
" " " 03-24-79 PW, G, C CC -

Contra Cesta County

(20) Hoffman Marsh 01-01-79_, PW, C, G V, FT, B -
" ~’ " 01-27-79~/ Pk’, C, G V, FT -
" " "- 06-26-79     PW, C, G CC -
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I

Karsh Census ~;o. RaiIs I
Location Date Vegetation i/ ~*:ethod 2/ Found 3/

Contra C$.sta County (Cont’d.)             ~                                      --                      I

(2].) Point Isebel 01-27-79~/ V, FT
-(22) San Pablo-Wildcat Crks. 01-10-79 PW, C, G V, FT, B 2 ¯

" " " " " 0!-26-79 PW, C, G V, If, B, D, -
(23) "San Pablo and

north 07-20-79 PW, C, G V, CC, B l:~ I
(24) .~rtinez 04-27-79 PW," S CC I.
(25) Port Chicago, Hastings Sl., 05-].6-79 S, J, G,

Seal, Roe and Ryer Islands I
(26) McAvoy Harbor to Pittsburgh 05-15-79 S, G, J, T; PW CC~ B -

Frank’s Tract 07-25-79 S, T, J CC -

So] ano Count.,~f. __
- I

(27) Southar~pton Bay 03-26-79 S, WP, J, T, G CC 1
(28) Cutoff Slough, ist and 2nd 12-31-78" S, J, T, G, PW CC, B 211] I

Mallard Branches
"            " " "     " " 03-18-79 S, J, T, G, PW CC, B 17

(29) Second l.tallard, Suisun, "04-01-79 S, J, T, G, PW CC, B 8 I
Sheldrake, Boynton Sls.

(28) Ist and 2nd }~al]ard Br. 06-07-79 S, J, T, G, PW CC, B ].6
(30) "free, Montezuma Sloughs 05-17-79 S, J, T, G, PW CC, B 2
(31) .Cordelia, Suisun, Wells, 03-25-79 S, J, T, G, PW CC, F, " I

Chadbourne, F. Horan Sis.
(32) ~[ontezu~a: Fro.st, Nurse, 0&-30-79 S, J, T, G, PW CC, B -

Crc’~ss, H~sting Slou~zhs ¯
(33) Collinsviiie-VanSickle, 07~19--79 S, J, T, G, PW CC, B -

Chipps Islands
(~I) ~ontezuma Slough W. 08-17-7~~-’ 2 !

Nont ere~[ Coun t_____~v_ _

¯ (34) Elkhorn Sl.-Kirby Park 12-28-78 PW, G V, FT, B - I
(35,36,38) "° " 01-01-79" PW, G V, FY 3
(35) " " Horseshoe Bend 02-19-79 PW CC, B -

" " " " " 03-08-79 PW CC, B 2 I
" " " " " 03-15-79 PW �C, B 2
" " " " " 03-22-79 PW CC; B 2

(36) " " ~onservancy 03-23-79 PW, G CC -
(37) " " south side 03-29-79 PW CC, B - ¯
(34) " " Kirby Park 04-04-79 PW, G �C, B -
(35) " " Horseshoe Bend 05-04-79 PW CC, B 2
(36) " " Conservancy 05-04-79 PW, G CC, B - ¯
(38) " " Jetty Road 06-06-79.o PW, G; S, J GC, B - ¯o!
(35a) " " Horseshoe Bend 0~-21-79-4-, PW V 1

" " " " " 07-12-79!/

(35) " " " " 08-07-79~. PW V ] ¯
(35a) " " " " 08-13-7.~- PW V 3

!
!
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-’TABLE i. (Continued)

~Larsh Census No. Ra~ !.s
Location Date Vegetation i_/ Method _~/ Fou.nd --3/

San Lugs Obis~o County

Morro Bay 04-02-79 PW, G CC -
"      " 04-03-79 PW, S, J CC OL3j

*Census results from the Marin County (Southern)Crystal Springs ~: ....
Beni~ia Christmas Bird Counts (~.. Birds 33:645, 648, 655; 1979) are ~ncluded
to provide additional documentation of the presence of Clapper Rails in selectei
marshes.

= Gumplant (Grindelia s~p.) . --2~V. = visual count
P;~ = Pickleu-eed (Sa!icornialspp.) ~ ; ~ = flood tide

~C = Cordgrass (SDartinn foliosa) ~ CC = call count
S = Bulrushes (Sc~r~s spp_~) B = ~’ith small boat or
J = Spike Rushes (Juncus s>p.) D = with hunti~g dog
T = Cattails (~ spp.)

3/t~eprcsents "
-- . numbers of Clapper Rails observed or heard at each site. Numbors

of Black P~ls are g~ven ~n brackets.

~/Censused by D. Erickson.

6~Obse~,ed ~y R. Shea.

by M. Reilly and M. Sliger

B. Allen

~/Observed b~ S. Fraser.

I
I

I
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!
TABLE 2. Density results for ~;isual censuses in so:,th San Francisco Bay and

call counts in Suisun Marsh, W~nter, 1978-79.
l

Acres Tida I Densi ty
Loca t ion Surveyed He.igh t Ra i Is iHec tare

Bay Slough/Bird Island 25.4 6.2 2.4

Palo Alto Baylands 43.1 6.7 2.82

Du~barton Point 141.9 6.7 0.70

Ideal Marsh 13.4 6.5

" " 20.2 6.7 3.41

Cutoff Slough 20.0 0.6 2.1

DISCUSSION

As stated earlier, the winter rail density for south San Francisco Bay
averaged 2.35 ranis/ha and ran~ed from 0.70 to 3.4! rails/ha (Table 2). Table
3 compares densities from this study with data from previous research.

TA_gloE 3. Comparison of current nonbreeding Clapper Rail densities (rails/ha) for
south San Francisco Bay with past studies. In the be~y of the table,
t~me periods sho,.-n in parentheses refer to time of censuses.

G~ll (1973, 1979, . Applc0~[arth

Location         This Study pars. comm.) Zucca (195q’) (1938) _I_/

Ideal. Marsh 2.40(12-31-78) 3.45 (12-24-71) ¯
3.41(01-29-79) 1.40(ii-21-72)

0.52(12-09-73)
0.70(01-06-74)
0.52(01-27-75)

Palo Alto 2.82(12-29-78) 2.37(01-17-72)
Baylands 2.66 (12-10- 73)

1.21(12-11-73)
O. 85 (01-06-7&)
1.70(01-08-74)

Dumbarton ~ 2.42(12-0S, 09-50) 1.63(1937-35)
Bridge ~arsh R.99(12-28, 29-51) 4.44 "    "

South San 2.35(1978-79) i. 07 (1971-75)
~’rancisco Bay

l--/Area censused during b~eeding season.
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The densities I obtained in 1978-79 for Idtal .~arsh and Pa].o Alto
Baylends are generally con:parable to tho.~e reported by G~.~ for the san:e
sites in 1971 and 1972-73, respectively. Ho’,’evcr, the current data reflect
Significantly higher densities than were found bet,-’een those years and 1976.

could be the result of different methods ofThese hiEher density figeres
estimating size of census areas, he,,ever, I believe r.y density figures
were conservative. According to Gill (1979), the south Sen Francisco Bay
Clapper Rail population was reduced by approximately 40.% ~n 1972    The
recent w~.nter density estimates suggest tha°t this population has increased
since the early 1970’s.

Such population fluctuations have been reported in ~Xew Jersey populations
of R. i. cre___~_itan____~s and ar~e be!~eved to be related to a lack of disruptive
high-tides and subsequent intraspecific ten, petition for nesting territories
(Ferrigno 1966)Gill (1979) attributed theI 1972 topopulation drop
duction in bionass of Cordgrass (_Spe~t~na fo!ios~), ~the preferred nesting
habitat, following the dry winter of 1971-72. l-his reduction resulted ~n
increased intraspecific competition and utilization" of more margin~l nesting
habitat. ~he wet years of 1977-78, following the extremely dry period of 1975-
76, may account for the evidently higher numbers presently occurring in south
San Francisco Bay. Jorgenson (1975) found that population densities for the
nearest relative of the California Clapper Rail, P,. I. levipes, avcra~ed 0.44
rails/ha in Tijuana Marsh, San Diego Count)’. Estimates of 0.~5-0.79 ra~]IS/h~
were presented by Smith (1973) for R. i. ~’,- .... " ~ ".u..~ ...... s~s in several different r~-gions
of Topock Harsh, Hohave Co., Arizona. During this studv, Suisun Y.arsh, which
has habitat similar to that occupied by the Yuna Clapper Rail, had a der:g~y
¯
of 2.! rails/ha.

Flood tide surveys may be the on!y reliable r.~ethod for obtaining
accurate information on population size in Elkhorn S!oush, ~onterey County.
$~ncc over 90% of the vegetative cover is comprised of Sai~- "~,"~ ~o~.:~., rails .
have much less cover than in a S.~art~na - dominated marsh. In this setting,
rails may be much less prone to respond to .taped calls. Jorgen~0-n (1975)
found that R. "I. levio~-__~.~cal!ed more when inhabiting dense vegetation.
On Augu:at 13, !979, an adult and two young were discovered at Site 35a
(F~fgure 7). Taped calls had been used repeatedly at this locality through-
out March and April without obtaining responses.

Varoujean (1972) found a!l Elkhorn Slough rail activity focused along
the main (pri:::ary) channel and none on branching (secondary) channels. In
this s~J~dy, rails were found from January through August along secondary
channels Site 35 (Figure 2). The importance of these secondarynear
channels for San Francisco Bay rails has been e=.phasized by several authors
(DeGroot 1927, Applegarth 1938, Gill 1973). Rails were found ~o range over
0.6-1.0 km of primary channel shoreline and ~econdary tidal channels. De-
spite the extensive potential habitat available (770 acres; Bro-~°nimIg 1972)
and the rich invertebrate population, Elkhorn Slough does not support a
significant rail population.

I
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FICURE 2: Secondary tidal channel on the north side of Elki~rn S~c,u~h,
Monterey County (Site 35). Rails were reco~de~ here from
Mnrch B, 1979 until the project ended.
Photo by Thomas E. Harvey

Many researchers have docunented the importan~"e of S~,_artina ,.~arshe.~
for Clapper P, ail populations (Apple~arth 193~, Jor~ensc.n Ig75, Gill 1979).
Lacking ~#rt~n~., the slough ~ay be unable to provide sufficient cover for
breeding rails. Recent studies have S~ the’water salin~ties of u~er
Klkhorn Slough to be too high_for germination of S~rti~a (H. T. ~L~r,!e~:,      ~
pets. aom~.). Other research has emphasized .the ir:portance of adequate
drainage and protection from wave action for the n~aintenance of S:~l!y~in~
(Jorgensen 1975). Another factor contributing to the absence of rails
~y be the lack of a brushy, upland transition zone which could provide
additional cover durin~ highflood tides. Many areas adjacent to the
slough are, subject to intense grazing pressure or consist of steep dirt, s.

Current data from the Depart[~,ent of Water Resources do not sugger, t any
recent salinity increases fo~ the Suisun Marsh area (C. Deatheridge, pets.
comm.). If salinity increases significantly, it is conceivable that changes
in marsh f!ora and benthic invertebrates wi!l create conditions r.ore suit~bie
for Clapper Rails. Suisun Marsh already supports populations of the Crayfish
(Pasifastacus len!uscu!cs) (D. Osborne pets. com~.) and the Asiatic c~am
(Co~bi~u~!) (pets. obs.). O~art and-%~lihson (1977) found these inver-
tebrates to be major foods i~ the diet of the Yuma Clapper Rail. Evidentally,
Clapper Rails have begun to exp!oit th~se available food resources and ~o
utilize atypical (for R. i, obsoletus) marsh flora as nesting habitat.

Tomlinson and Todd (1973) described the habitat preferences of R. I.
~umanensis as being shallo~z-~-~ter areas ~’i. th mud flats contain~n~ dense
stands of bulrushes and catta$1s. These conditions also characterize the
rail habitat along Cutoff Slough in Su!sun 5farsh. One possible conflict
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is the burning of marsh vegetation for the promotion of new growth.
Burning vegetation during a io~, tid~ period, co:~pounded by an averazc ~"
range of 359’, could.eliminate a large amount of cover availabl~ to rails.

~ three d~ffcren~ occasions during spring censuses, I heard the "tic-
t~c-tic-I-~cGreer" or controversial "kicke~" call. Ba~ley (1977) concl,zdc-J
that this call ~’as produced by at least four species of rails. He also
believed it was related to reproduction and occurrt.d only unde~ very rare
socia! conditions created by some disturbance. The above cml! ~’as heard
from Clapper Rails at three separate locations durin~ ~he dates o
and 27 and May II, 1979. The call. was also heard by D. Erick~on (pers~
comm.) on April I!, 12 and 13 at a location in Alameda County. Since these
calls were heard only during the breeding season, it would seem thor they
were rela~ed ~o reproduction. ’Apple~arth (~9~8) be!ieved thia cat[ was
~nly produced by ma!es during the rating ~nd egg-laying
(1969) heard K~ng Ra~ls produce th~s call only a~ the begtnn~ag of
breeding seaaon. In ghe S~n Francisco Bay area, th~s call does not

to be a rare as it w~s heard for nearly 4-day consecutive~pp~ar ~v~nt ~

period in mid-April at the same location. On April 8, the call was heard
from approximately f~fteen birds throughout the marsh and was co--only
given in response to a taped "clatter" call. Extreme high tides did not
precede any of the dates when the calls were heard.
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APPEND! X .A

SL~.~4,iRY OF CENSUS RESL’LTS

Matin Count};. The Matin County (southern) Christnas Bird Coun~ on Decer.ber
30., 1975, tallied I$ Clapper Rails and 2 Black Rails ~n Corte Madera .,~--. .....
This was believed to be a low estimate of the total Clapper Rail population
present (P. Schaeffer, pars. co~-rn..). .During this study, the h~ghest number
of rails seen in Richardson Bay was 3 on .~:arch ]2, 1979. A Clapper Rail
was observed at Bolinas Lagoon on December ~ and 31, 1978 (L. Stenzel and
C, Page, pars. comm.).

.San ~.’.ateo County. Brisbane_~Lagoon is a very marginal tidal marsh with sor.e
thick Salicernia at" the sou_th corner, bu~t with heavy freeway and train traffic
on either side. San Bruno Point evidentally supports a stable population of
at least four rails, despite its proximity to industry. San Francisco Inter-
national Airport Property across from San Bruno Point appeared adequate for
rails, but was directly in the path of heavy alrl~ne traffic. The Mil]brae-
Burlingame site is surrounded by heavy industry, but at least a pa~r of
rails still remains. X"ne mouth of .~larina Lagoon supports a recent ...~rsa
with several large SDartina patches. The rest of the lagoon contains no
marsh habitat. Bay Slou&h/Bird Island is an area of excellent habitat with
high rail densities. Smith Slough and Flood Slough are primarily sir.all
Salicorn~a channels, border_ed by steep dikes. Despite. its proximity to
hea~D" truck traffic from the Redwood City Dump, a rail was seen on February
6, 1974 in F!ood Slough (R. Gill, pars. comm.).

Santa Clara County. The upper reaches of Guadalupe Slough are dominated
.by fresh,,’ater vegetation as a result of the Sunnyvale see’age treatment
plant relcas~n~ 16.5 million gallons/day. Comhin~[n~ this effluent ~:ith
the outflow from the San Jose-Santa Clara se’,’age treatment p]ant, a total

152 a’~ill~on gallons/day are emptied into levee south San Francisco Bay
sloui~hs (F. Belik, pars. com~...). .The effects of [his outflow on Clapper
F~il distribution should be examined furthqr.

Alameda County. Sulphur Creek is a narrow, Salicornia-lined channel near
San Lorenzo, in which n~ rails were found. Freeway expansion in this area
may eliminate some breeding habitat for shorebirds. Recent information on
rails at .Alameda south shore include 6 on Dece~.~er i0, 1977, 7 on Dece.~ber
2, 1978, ~nd 2 on January 27, 1979 (E. Roemer, pars. co~_.n.). The Bay Bridge
Toll Plaza portion of the E~eryville Crescent marsh continues to support a
small po~ulation of at least one pair and possibly two pairs, caliinK through
the breeding period. The highest number recorded for this site appears to be
14 for a November flood tide census in 1971 by Milton (1972).~~,o" rails were
recorded in the eastern portion of the Emeryville crescent marsh durinB
~his study, l"ne intense use of this area by sculpture enthusiasts and its
effect on Clapper Rails requires further investigation.

Contra Costa County. No rails ~-ere found at a n~rrow marsh north of Golden
~ate Fiel.Js. Northeast of Central Avenue and east of Point Isabel, an area
kno~n~ as Hoffman Marsh produced no rails during a flood tide census or call
~ount. Individual rails were seen on March 30 and 3i, 1978 at this same
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location (’3. Thomson pets. comm.). ,T’-’o isolated sltes of rail
were surveyed near the mo~ths of San Pablo and Wildcat creeks
of Rich~..ond. One was m narro’-" ~:~ars}~ peninsula to the southeast ¢,f P0i~n"
San Pablo near the mouth of Wildcat Cree;~. The other ~’as near the S~n
Pablo Creek mouth and to the northeast ~o’-’ard Point Pinole. i~.nel~ bir~
located there on July 20, 1979 represent only about one-half of the~ total
rai]s present. One rail was found ~n an isolated S~nrt~na patch to’-’ard
Point Pinole. ~he last sur~ey of these sites was in 1973 (~,auld)    On
April 27~ i979, a single C!apper P~aii was heard callin~ "kek-burr" from
a 6ease thicket of bulrushes near the .’-.~artinez Yacht Harbor. Ca!l count
surveys by boat produced no rails from }:.astings S!ough near the Port
~nicago ".~aval ,Weapons StNtion to the PG&E po’-’er plant ~’est of Pittsburgh
At Frank’s Tract/Bethel Island] area, no rails responded to taped calls.

Solano Count~.’~. One rail~espon~ed t0 taped call at So~tb.a~pton Bay
}~rch ~ ~, ].979 from site domi~ated by Sal~cornic and ~:~ncus. Other recent
records at this location for single birds heard ~’erc on "~y 15, 29, and 30,
1977, and July 17, 1978 (F. Bayer, p0rN.-cc~.,.)~. This marsh coitinues to
be a stronghold for Black Rails, with six i::dividuals heard calling on
July 17, ]978 (F. Beyer,==pers. cor._~..).    On December 31, ].978, one Clapper
Rail was seen and another- heard on Cutoff Slough near Joice Island (J. };.ein,
pars. comm.). This represents the first definite occurrence of C_]appcr
P~ails in Suisun ,~-:arsh, as no historical records exist (Gil! 1979). Cne
B!a~:. Rail w.as also seep, off Cutoff Slou~h during this count    S~:bsequent
call count surveys by boat produced maxJ,~um p~)pulation estimate Of 25
Clapper Rails for Cutoff Slo[:gb. and surroun.d~ng tidal sloughs. Cal!
counts ~¢ere felt to be fairly reliable in censusing, as birds called
readily and were easily distinguishable from neighbors. 2his modulation
may have bee~ missed for some time, as rczu!ar rail censuses during Christmas
Bird Cougars have been done for only 3 years, and only-1 year with taped
Past Depart:neat of Fish and G~me surveys have yielded ~n "-~ results
(Gould 1973, R. Jurck pers. coma.). Breedin~ in this population ~-as not
verified, however, hi.~h nu~bers were prese:~t throug~ the breeding
Some f]uct~ation in n~mbcrs from slo~i.’h to slo,:~h was observe.d. ]:o ra~!s
were found on ~idal sloughs west of Suisun Slo~:Nh, northeast of
Sloug.h., or i~.~ the southern Grizzly Island area east to Collinsville.
Montgre___~v- County. After a population estimate of 14 in 1972 (Varouje~a:~ 1972),

the rail popuia~icn in E1khorn Sl0u~h &pparently declined. No rails were         -
found during flood tide surveys conducted by the Departnent of Fish and
Game December 9-11, 1977 and .... c,~, 20-21 .... In March and on
~, 1978, I observed single birds on the north side of the channel near
l~orseshoe Bend, opposite the Elkhorn Dairy Ranch (Site 35, Figure 7).

.During the Moss Landin~ Christmas Bird Count of January i, 1979, o.:’~e rail
~’as seen north of Kirby~Park a~d another near Jetty Road. A bird was al~o
seen across from the Elkhorn Dairy Ranch (Site 35) during the ’~ ’" ~=e.~ of the
count (D. Vierra, pets. nor~.). A Clapper ~iail was seen in the vicinity
of Jetty Road on several occasions from NovemS~r 1978 to February !979.
Periodica!ly from ~-~arch 8 until August 7, at least a pair .of raii~
located with taped calls at S~te 35. From June 21 to A’~g:.~st 7, =~ indi-
vidual ~’as occasionally si.~hted on--the south side of the slough near Site
35a. On August 13~ an adult bird was seen at this sar.e location "-’ith t~’o
young birds approximately two-thirds adult size (B. Allen, pars. co.-~.:.).
This report represents th~~. first verification of nesting at r~,.~ ...... Slough
since Varoujean’s (19725 report. The location of these three birds corre-
sponds to the area where Varoujean discovered a young bird in 1972. All
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.
surveys of the upper part of the slou~h pcoguccd no rails. It appears
that there are presently at least t~o pairs of Clapper Rails in Elkhorn
Slough. Since Elkhorn Slough is not considered prime rai] habitat,
exceptior~l fluctuation ~n nmv, bers might be expected. ~e high 1972
population of rails in El~ihorn Slough occurred during a period of redu~e~
growth of Sgartina which increased competition for nesting habitat in
south San Francisco Bay ~Gill 1979). ~argina! areas such as Elkhorn
Slough ~y have played an important role in providing aSditional habitat
at that time.

San Luis Obis?o Counti. _Morro Bay~wag~once believed to support a
population of Clapper Rails (Brooks 19AO). Recent reports of a rail at
this locality were cited by Gill (1979). I found no Clapper Rails duriag
2 4ays of call counts around Morro Bay in early April (Figure 8). ~e
Salicornia marsh in }~orr~ Bay State Park appeared ~o be of~.=u~ ~=4~-
4epth to provide rails with adequate cover. However, I did locate ~o
Black Rails by calls north of Ba>-~ood Park and one west of Cuesta-by-tha-
Sea in Shark Inlet on’April 3. 1979.

,!

- !
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FIGURE 5; Suisun Bay and Northern Contra Costa County Clapper Rall Census Sites.
rl~mL, ers in Table 1             ~’ ’~ Numbers refer’~to location " " ¯
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FIGURE 6: Locations of individual Cla~per Rails found along
Suisun, Cutoff and I.:ontezuma Sloughs, So]ano Co.,
from Dec. 12, 1978 ’    S"     .through Aug 17, 1979.
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’a;ote of California ~

(<-/~-’,

The Resources Agency

Memorandum ’ ", ........

To    : Glenn Rollins, Bay-Delta Project Date: September 22, 1980

Oepartment of Fish and Game - State Plant Ecologist, Endangered Plant Program

~i~dangered and Rare Plants

During the period July - September 1980, I have been periodically visiting
the areas proposed for ground disturbance within the SuisunMarsh as indicated
in the annotated map provided to me. Based upon my field surveys and having
reviewed file information, I have not been able to document the occurrence
of any of the following plant species within the proposed areas of activity:

Aster chilensis var. lentus
Cicuta bolanderi
Cirsiumhydrophijumvar. ~
Cordylanthus mollis ssp. mollis
Lasthenia .9onjugens
Lathyrus ~epsonii ssp. jepsonii               ~
Legenere limosa

Lilaeopsis masonil

Pl~,asc advise me if you desire clarification.

i Stephen P. Rae
State Plant Ecologist

I
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August 23, 1982

SUISUN ~I~RSH TECHNICAL CO~I!TTEE

SUBJECT: Recommended Mitigation Alternative for the Suisun Marsh
Plan of Protection

This is in follow-up to the August 13, 1982, Technical Committee meeting
where the July 12, 1982, mitigation alternative memo was discussed.
Several excellent suggestions were made to revise the whichwording
summarized the Committee’s recommended mitigation alternative. Below
is an attempt to include these suggestions in a rewrite of the alternative
for inclusion in the Environmental Impact Report (EIR).

i. Department of Water Resourges (D~-R) shall contraGt with Department Of
Fish and Game "(DFG) to acquire and deve!op new wetland to replace that
impacted by project construction (presently estimated at 380 acres);
and to replace through development of new wetlands or improvement
of existing degraded wetlands the equivalent of 580 acres of land
capable of optimum waterfowl food production in the Suisun Marsh.
Development of this 580 acres is to mitigate for habitat value lost
by not serving the channel islands. This contract shall include a
provision of funds for the operation and maintenance (O&M) ef the
developed areas. This O&M shall inc!ude pumping costs if required,
however, a diligent effort will he made to keep such costs to a
minimum.

2. DFG wil! make every effort to purchase private lands on Grizzly island
near the Red Barn, lands near Montezuma on the east side of the ~rsh,
and selected parcels on the west side to achieve the describedacreage
in Item I. In the event DFG’s acquisition efforts fall short of
obtaining all the acreage needed, the remaining wetland would be
developed on existing DFG property in the Marsh.

3. DFG will deve!op the new wetland to include approximately I00 acres
of the preferred salt marsh mouse habitat as proposed in the Biological
Assessment.

4. The contract wil! provide for the purchase and/or development of
selected parcels that wil! be of sufficient size to provide public
recreational opportunities such as hunting, nature study, and photoBraphy.

The recommended alternative will ~e included in this form in the draft
of the final EIR to be circulated ~.n D~ and DFG. Further comments on
the recommended alternative can Be made at the September 17, 1982,
Technical Committee meeting and will be incorporatgd into the EIR before
it is finalized.

Carol Nelson
Acting Chairman
Suisun Marsh Studies
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Appendix M

RECREATION PLAN

This plan presents a conceptual proposal for the development of
public recreation facilities in Suisun Marsh. The Davis-Dolwig
Act (Water Code Sections 11900 through 11925) establishes the
basic policy that recreation is among the purposes of the State
Water Project, and where feasible, public recreation is to be
provided in association with water development facilities. The
concepts presented herein are consistent with the Davis-Dolwig
Act, and with the "Suisun Marsh Protection Plan" developed by the
San Francisco Bay Conservation and Development Commission. They
include recreation and fish and wildlife uses, such as:

° Access and parking facilities

Picnic facilities

° A trail system

o Facilities to support fishing, nonmotorized boating, and other
day-use activities

° Regulated hunting, bird watching, and nature study

Facilities wil! be designed to accommodate the physically handi-
capped user wherever feasible. The fundamental concept of the
plan is that project waterways, ponds, and lands will be made
available for public use, where feasible.

Recreation areas developed within the Marsh will be managed to
assure continuing enjoyment for the user. The proposed recreation
development could be operated and maintained by the State or local
agencies, or through a cooperative agreement involving both
agencies if funding is available.

It should be understood that this recreation plan is conceptual
only, and will probably be modified as the project facilities are
further defined. Current project planning calls for staged
construction of the various project facilities, with the Montezuma
Slough Control Structure being built first and others being built
as required by contractual agreement. Each recreation feature is
associated with a project facility. Development of each recrea-
tion site is dependent on construction of the associated project
feature and will not proceed in advance of project construction.
Locations of individual recreation facilities shown herein are
diagrammatic only, and are based on assumed channel alignments and
pond locations. The final locations will be determined as each
project feature is designed. Furthermore, it is possible that
after the project is completed, a particular pond or recreational
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facility may become unattractive for recreation uses. For all
these reasons, the development of recreation facilities should
remain highly flexible.

General Description of the Area

Suisun Marsh is in southern Solano County, encompassing about
85,000 acres of marshland and small waterways. The Suisun Marsh
is the largest contiguous brackish marsh in the continental United
States, and is one of the major migrating waterfowl wintering
grounds in the Pacific Coast Flyway. The relatively large expanse
of unbroken native habitat and the wide diversity of vegetation
and aquatic conditions make the Marsh one of the most unique and
valuable wildlife habitat areas in California.

The demand for more public recreation sites is high because of the
uniqueness of the area and the lack of public access for varied
recreation uses. Recreation development proposed in conjunction
with water control facilities being constructed within the Suisun
Marsh area by the Department of Water Resources should alleviate
some of the demand. Most sites have potential for .day-use
activities such as:

° Small craft boating (no motors)
° Fishing
° Bird watching
° Photography
° Sightseeing
° Hiking or biking
° Nature study° Picknicking

Much of Suisun Marsh is owned by private duck clubs. They manage
the land to maximize the number of waterfowl available to their
members. Provisions, such as fencing and signs, would be made at
recreation sites to minimize trespass on private lands. Should
improper use become a problem, it might be necessary to limit the
use of these recreation sites during the waterfowl season (October
through January).

The seven sites where recreation facilities are being considered
are:

° Montezuma Slough Control Structure and Wildlife Area° Roaring River Slough Distribution System
° Boynton-Cordelia Ditch
° Grizzly Island Road Boat Ramp
° Cordelia-Goodyear Ditch
° Grizzly Island Distribution System
° Potrero Hills Ditch

Figure I shows the project facilities being considered and the
location of the recreational sites. Individual site developments
are described below.
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Montezuma Slough Control Structure and Wildlife Area

This area has been proposed as one site where up to 960 acres of
wetland could be developed to mitigate for the impacts of the Plan
of Protection and the channel islands not served by the project.
The area is located south of Bird’s Landing, west of Collinsville,
and bordered on the west by Montezuma Slough. Travel time from
Fairfield and Suisun City would be about 40 minutes. Access would
be from Highway 12, south on Shiloh Road to Collinsville Road, and
then west on an access road to the area.

The proposal for recreational development of this site is shown on
Figures 2 and 3. Parking areas for about 20 vehicles would be
provided at each end of the site. Hiking trails would be provided
along the east bank of Montezuma Slough. The Montezuma Slough
Control Structure would be developed to provide fishing platforms
(handicapped accessible), a picnic island, boat mooring facilities
and portable sanitary facilities. Portable sanitary facilities
would also be furnished near both parking areas.

The wildlife area itself would also be accessible from both park-
ing lots to be used for birdwatching, photography, .and nature
study. Because of the travel time required and its location, use
is expected to be moderate for this site. If there were to be a
buildup of predator fish near the control structure, fishing usage
might be higher.

A public hunting program is also proposed for this area. The
California Department of Fish and Game would operate this program
and provide additional chemical toilets and trash receptacles as
needed.

This recreation development is based on the selection of the
associated 960-acre parcel as the mitigation lands. Several other
parcels are being considered for acquisition as mitigation land.
If other parcels were chosen, recreational development would be
considered on those parcels. In this case, recreational develop-
ment at the Montezuma Slough Control Structure would be limited to
the features directly associated with the structure.

Roaring River Slough Distribution System

The Roaring River Slough Distribution System was constructed as a
part of the Suisun Marsh Initial Facilities to supply water to
Simmons and Wheeler Islands in the southeast corner of the Marsh.
A pond was constructed adjacent to the intake structure to provide
system storage. Travel time to reach this area from Fairfield and
Suisun City is about one hour.

The proposed recreation development, shown on Figure 4, includes
a 9-mile hiking trail from the Fish and Game parking lot at the
end of Grizzly Island Road, down the west bank of Montezuma
Slough, along the north and west rim of Roaring River Pond, and
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along the north bank of Roaring River Slough. Limited parking is
available at the existing Roaring River Control Structure (three
to six cars), and limited fishing and carry-in boating can be
supported by the pond. Portable sanitary facilities would be
provided at the structure to serve hikers and anglers. The
Department of Fish and Game would reserve the right to limit
access to the trail, with closure probable from September I to
January 3 I.

Boynton-Cordel ia Ditch

The Boynton-Cordelia Ditch extends from enlarged Boynton Slough to
Cordelia Slough, a distance of about 3.5 miles. The average
channel width is about 170 feet and the average depth is about
12 feet. The ditch will transport an average of 205 cubic feet
per second of good quality water around the northwest corner of
the Marsh.

Travel time from Fairfield and Suisun City to the proposed site is
about 10 minutes, and the Vacaville and Vallejo areas are within
30 minutes. Access to the 30-vehicle parking area .at the south
side of the proposed pond would be from a new access road, which
would run along the south side of the ditch. This access road
will begin at Chadbourne Road, which can be reached from either
Interstate 80 or State Highway 12.

Figure 5 shows the proposed recreational development. The pond
portion of the facilities would be the main attraction. Nonmotor
boat launching would be provided, as well as portable toilets and
trash receptacles. Fishing is expected to be good either from
boat or from the bank of the pond. Barriers would be installed to
restrict boating to the pond area. The pond will receive tertiary
treated waste water diluted to a minimum of one to one with
Boynton Slough water. The treated waste water meets all quality
standards for body contact sports. It will not effect boating or
fishing.

Grizzly Island Bridge Boat Ramp

This site is near the Grizzly Island Road Bridge, over Montezuma
Slough, about a 20-minute travel time from Fairfield and Suisun
City. No project facilities are to be built in this area. The
proposed boat ramp at this site would serve as mitigation for any
delays suffered by boaters at the Montezuma Slough Control
Structure.

The site is already a popular fishing spot. An abandoned ferry
slip has been used by the public for boat launching for some time.
However, deterioration has made the slip unsafe. The proposed
location of the ramp and 30 car parking area is shown on
Figure 6.
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Cordelia-Goodyear Ditch

The Cordelia-Goodyear Ditch will extend for about 2.8 miles
between Cordelia and Goodyear Sloughs the westernalong periphery
of the Marsh. The ditch will be 9 feet deep, with a 42-foot
bottom width and will tidally pump about 160 cubic feet per second
of good quality water to the southwestern Marsh.

The recreation area would be located south of Pierce Lane, between
the Southern Pacific Railroad and Interstate 680. The site is
about 20 minutes travel time from Fairfield and Suisun City and
from Benecia. Ose is expected to be high at this site because of
its proximity to population centers, its easy access, and its high
visibility from Interstate 680. Pierce Harbor Marina is just
across the Southern Pacific Railroad tracks from the proposed
site, and this would also tend to increase usage.

The proposed development is shown on Figures 7 and 8. South of
Pierce Harbor Road, the ditch would be widened into a pond, about
2,000 feet long and 500 feet wide. Excavated material would be
placed in an irregular berm, varying from 150 to 500 feet wide.
The berm would be planted with native vegetation. .Near the north-
west corner of the pond, a 40-car parking lot would be provided,
with adjacent picnic and sanitary facilities. A fishing platform
(handicapped accessible) and a nonmotorized boat launch area would
also be included. Footbridges over the ditch would provide access
to a perimeter trail for hiking and bank fishing. Float lines
would be provided at all culverts.

~rizzly Island Distribution System

The Grizzly Island Distribution System will extend about 6 miles
through Grizzly Island from an intake structure on Montezuma
Slough. A pond of about 100 acre-feet will be required for system
storage. The total pond plus channel area will be 80 to 100 acres.
The site is about 30 minutes travel time from the Fairfield and
Suisun City area. Recreation usage is expected to be moderate.

Recreation facilities, as shown on Figure 9, would include a
20-space parking lot, picnic sanitary facilities, a handi-area,
capped accessible fishing platform, and nonmotorized boat launch
ramp. Float lines would be provided at the inlet to the ditch.
Fish screens at the intake might limit fishing use of the site.

Potrero Hills Ditch

Potrero Hills Ditch will extend for about 3.5 miles between Hill
and Luco Sloughs. Its function will be to move water from Luco
Slough to the vicinity of Denverton Slough to the west. The top
width will be about 190 feet, with a maximum depth of about
13 feet. Control structures on each end will allow an average
flow of 340 cubic feet per second.

M-II
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The Potrero Hills Ditch recreation site would be about 10 minutes
travel time east of Fairfield and Suisun City. The one-mile seg-
ment between Branscome and Scalley R~ads is only about 1,500 feet
south of Highway 12. It is expected that the site would have high
use because of its visibility, easy access, and proximity to
developed areas.

Two factors limit development of recreation ponds at this site.
First, the pond width can be no greater than twice the channel
width, or sedimentation will occur. Second, the channel section
will be a deep excavation; widening the channel to establish pond
areas would greatly increase excavation costs.

The plan shown on Figure 10 has been developed considering these
restrictions. A pond would be excavated in the eastern portion of
the curvilinear ditch, deep enough to provide a 3-foot minimum
depth of water. The northern edge of the pond would be excavated
to an irregular line to avoid the "channel" appearance, while
remaining within the width constraint. A 25-car parking lot,
nonmotorized boat launch, handicapped fishing platform, picnic
area, and portable sanitary facilities would be provided off
Branscome Road. Float lines would be provided at the culverts.
The maintenance access road along the northern edge of the channel
could be used as a l-mile hiking trail.

!
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Appendix N

FLORA OF THE SUISUN MARSH AREA

~ra~ses

Soft chess Bromus mollis

Ripgut Bromus diandrus

Red brome Bromus rubens

Foxtail fescue Festuca megalura

Rat’s-tail fescue Festuca m~uros

Tall fescue Festuca arundinacea

Annual bluegrass Poa annua

Kentucky bluegrass Poa pratensis

Salt grass Distichlis spicata

Orchard grass Dact~lis ~lomerata

Pampas grass Cortaderia selloana

Common reed Phra~mites communis

Creeping wildrye E,l~mus triticoides

Blue wildrye ~l~mus ~laucus

Meadow barley Hordeumbra@~antherum

Foxtail barley Hordeum ~ubatum

Little barley Hordeum pusillum

Mediterranean barley Hordeumh~strix

Farmer’s foxtail Hordeum leporinum

Common barley Hordeumvulgare

Perennial ryegrass Lolium Perenne

Italian ryegrass Lolium multiflorum

Tufted hair grass Desehampsia caespitosa

Wild oat Avena fatua
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Water bent A~rostis semiverticillata

Rabbit’s-foot grass Polypogon mo.speliensis

Marsh timothy Heleochloa schoenoides

Purple needlegrass Stipa~ulchra

Sprangletop Leptochloa fasicularis

Bermuda grass Cynodon dact~lon

Gnawed canary grass Phalaris paradoxa

Reed canary grass Phalaris arundinacea

Harding grass Phalaris tuberosa

Canary grass Phalaris minor

Barnyard grass Echinochloa crdsgaili

Johnson grass Borghumhalepense
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Trees and Shrubs

Silver saltbush Atriplex argentea

Australian saltbush ~tr~lex semibaccata

California blackberry R__ubus ursinus

California wild rose Ros_~acalifornica

Toyon Heteromeles arbutifolia

Valley oak quercus lobata

Fremont cottonwood Papulus fremontii

Yellow willow Salix lasiandra

Red willow Salix laevigata

Sandbar willow Salix hindsiana

Arroyo willow Salix lasiolep~s

Common fig Ficus carica

Blue gum Eucalyp~gs ~lobulus

Lemon Citrus sp.

Orange Citrus sp.

Buttonbush Cephalanthus occidentalis

Blue elderberry Sambucus caerulea

Osage orange Maclura pomifera

!
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Herbs and Forbs

Bracken fern Pteridium aquilinum

California buttercup Ranunculus californicus

Yerba mansa Anemopsis californica

Bull mallow Malva nicaeensis

Cheeseweed Malva parviflora

Alkali-mallow Sida hederacea

Common geranium Geranium dissectum

Broad-leaved filaree Erodium Botr~s

White-stemmed filaree Erodiummoschatum

Red-stemmed filaree Erodium cicutarium

Turkey-mullein Eremocarpus setiserus

Frankenia Frankenia grandifolia

Wild pansy Viola pedunculata

California poppy Eschscholzia californica

Hoary-cress Cardaria draba

Peppergrass Lepidum latifolium

Common peppergrass Lepidumnitidum

Hedge mustard Sis~mbrium officinale

Field mustard Brassica campestris

Black mustard Brassica nigra

Wild radish Raphanus sativus

Water-cress Rorippa Nasturtium-aquaticum

Shepherd’s-purse Capsella Bursa-pastoris

Common chickweed Stellaria media

Spurrey Spergula arvensis
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H~rb~ amd ¥orb~ ~n~.

Sand-spurrey Spergularia marina

Miner’s lettuce Montia perfoliata

Sea purslane Sesuvium verrucosum

Willow dock Rumex salicifolius

Curly dock Rumex crispus

Fiddle dock Rumex pulcher

Common knotweed Polygonum aviculare

Silver-sheathed knotweed P~!~gonum argyrocoleon

Willow weed Polygonum lapathifolium

Lady’s thumb Pol~onum persicaria

Water smartweed Polygonum punctatum

Garden beet Beta vul~aris

Mexican-tea Chenopodium ambrosioides

Lamb’s quarters Chenopodium album

Goosefoot Chenopodiummurale

Fat hen Atriplex patula

Five-hook bassia Bassia h~ssopifolia

Pickleweed Salicornia subterminalis

Russian thistle Salsola kali

Rough pigweed Amaranthus retroflexus

Tumbleweed Amaranthus albus

Common plantain Plantagomajor

English plantain Plantago lanceolata

Annual plantain Plantago hookeriana

Indian hemp Apoc~num cannabinum
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Alkali weed Cressa truxillensis

Hedge bindweed Convolvulus sepium I

Bindweed Convolvulus arvensis

Saltmarsh dodder Cuscuta salina I

Heliotrope Heliotropium curassavicum

I~
Popcorn flower Pla~iobothr~s bracteatus

Nightshade Solanum nodiflorum
I

Monkey-flower Mimulus ~uttatus

Common mullein Verbascum thapsus i

Figwort Scrophularia californica

I
Bellardia Bellardia trix~go

Garden lippia Lippi~,nodiflora
I

Horehound Marrubiumvulgare

Hedge-nettle Stach~s ri~idia I

Water-horehound L~copus lucidus

I
Tule-mint Mentha arvensis

Silverweed Potentilla anserina
I

Lupine Lupinus densiflorus

Annual lupine Lupinus bicolor l

Alfalfa Medica~o sativa

I
Bur-clover Medica~o hispida

White sweet-clover Melilotus albus
I

Yellow sweet-clover Melilotus indicus

Red clover Trifoliumpratense I

Clover Trifolium sp.

IBird’s foot trefoil Lotus corniculatus

-6-
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Herbs and Forbs ~on~.

Wild licorice Gly~rrhiza lep~dota

sweetpea Lath~rus ~epsonii

American vetch Vicia americana

Spring vetch Vicia sativa

Stinging nettle Urtica holosericea

Dwarf nettle Urtica urens

Common loosestrife L~thrum californicum

Willow-herb Epilobium paniculatum

Boisduvalia Boisduvalia glabella

Mistletoe Phoradendron flavescens

Marsh pennywort Hydrocotyle verticillata

Gambleweed Sanicula crassicaulis

Purple sanicle Sanicula bipinnatifida

Bur-chervil Anthriscus scandicina

Rattlesnake weed Daucus pusillus

Celery Apium~raveolens

Poison-hemlock Coniummaculatum

Water-hemlock Cicuta bolanderi

Sweet fennel Foeniculumvul~a,re

Hog fennel Lomatium sp.

Cow-parsnip Heracleum lanatum

Bee thistle Er~ngium articulatum

Coyote thistle Er~ngium X,~se~i

Fuller’s teasel Dipsacus fullonum

Wild cucumber Marah watsonii



Herbs and Forbs ~ont.

Mule-ears WTethia angustifolia

Common sunflower Helianthus annuus

California sunflower Helianthus californicus

Poverty weed Iva axillaris

Western ragweed Ambrosia~

Spiny clotbur Xanthium spinosum

Cocklebur Xanthium strumarium

Blow-wives Achyrachaena mollis

Fitch’s spikeweed Hemizonia fitchii

Jaumea Jaumea carnosa

Sneezeweed Heleniumbigelovii

Goldfields Baeria ?,hrysostoma

Marsh grindelia Grindelia humilis

Gum-plant Grindelia camporum

Matchweed Gutierrezia californica

Western goldenrod Solidago,occidentalis

Common aster Aster chilensis

Slender aster Aster exilis

Horseweed Con~za canadensis

Douglas baccharis Baccharis douglasii

Mule fat Baccharis viminea

Coyote brush Baccharis pilularis

Mayweed Anthemis cotula

Yarrow Achillea borealis

Pineapple weed Matricaria matricarioides

Brass-buttons �otula coronopifolia
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Herbs and Forbs ~ont.

California sagebrush Artemisia californica

Mugwort Artemisia dou~lasiana

Marsh groundsel Senecio h~drophilus

Common groundsel Senecio vulgaris

Marsh-fleabane Pluchea purpurascens

Cotton-batting plant Gnaphalium chilense

Milk thistle Sil~bum marianum

Cardoon C~nara cardunculus

Bull thistle Cirsium vulgate

Suisun thistle Cirsium~drophilum

Italian thistle Carduus ~cnocephalus

Purple star thistle Centaurea calcitrapa

Yellow star thistle Centaurea solstitialis

Chicory Cichorium int[bus

Mountain dandelion A~oseris grandiflora

Salisfy Tragopo~on~

Smooth cat’s ear H~pochoeris glabra

Bristly oxtongue Picris echioides

Sow thistle Sonchus oleraceus

Prickly lettuce Lactuca serriola

Common dandelion Taraxacum officinale

Sago pondweed Potamogeton,,pectinatus

Slender pondweed Potamogeton pusillus

Ditch-grass Ruppia cirrhosa

Arrow-grass Tri~lochin striata
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Herbs and Forbs ~n~.

Common arrow-grass Triglochin maritima

Horned pondweed Zannichellia palustris I

Soap plant Chlorogalum pomeridianum

Garden asparagus Asparagus offi__~cinalis J

White mariposa lily Calochortus venustus
I

Duckweed Lemna minor

Narrow leaf cattail ~angustifolia
I

Blue flag cattail Typha glauca

Cattail T_~domingensis I

’~;;, Common cattail Typha latifolia l

White brodiaea Brodiaea h~acihthina

i Harvest brodiaea Brodiaea elegans

Baltic rush Juncus balticus

Alkali bulrush Scirpus robustus i

Olney bulrush Scir~us olne~i
I

Slender club-rush Scirpus cernuus

Hardstem bulrush Scirpus acutus
I

California bulrush Scirpus californicus

River bulrush sciTpus fluviatilis l

Slender spike-rush Heleocharis acicularis
i

Nut-grass Cyperus eragrostis

Umbrella sedge C~perus difformi8
I

Sedge Carex sp.

!
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INTRODUCTION

~he Plan og Protection and Draft ~n~ironmental Impact
Report were released for public review on September 23, 1980,
followed by a public hearing on November 24, 1980. Many parties
commented extensively. Eighteen parties have submitted extensive
oral and written comments. The commenting parties represent a
broad of interests in the Suisun Marsh and itsspectrum
waterways.

In compliance with State and Federal requirements, these
comments and responses by the Department of Water Resources are
contained in this appendix. Where appropriate, these concerns
have been incorporated into the Plan and Final EIR.

O-I
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Agencies, Groups, and Individuals
Submitting Comments

Abbreviation

State Water Contractors Audit Committee                   SWCAC

Sierra Club                                                       Sierra

U. S. Coast Guard                                              USCG

Pacific Interclub Yacht Association                        PYA

Solano County                                                     SC

Kern County Water Agency                                     KCWA

U. S. Department of the Interior                            USBR
U. S. Bureau of Reclamation

San Francisco Bay Regional Water                            SFRWQCB
Quality Control Board

Pacific Gas and Electric Company                            PGandE

Suisun Resources Conservation District                   SRCD Coon
(Coon)

Suisun Resources Conservation District                    SRCD Chapin
(Chapin)

Department o£ Fish and Game                                 DFG George
(George)

Department of the Army                                       USCE

National Marine Fisheries Service                          NMFS

San Francisco Bay Conservation and                          BCDC
Development Commission

State Water Resources Control Board                       SWRCB

Department of Fish and Game                                 DFG

State Lands Commission                                         SL
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COMMENTS AND RESPONSES

Comment: Enhancement to fish and wildlife resulting
from this program and other facilities of the State
Water Project should be fully reflected in the project
purpose cost allocation, this enhancement being the
substantial increase of fish and wildlife ofuse project
facilities where none existed prior to construction.
(SWCAC)

Response: The Plan of Protection for Suisun Marsh deals
exclusively with the effects that water exportation by the Central
Valley Project (CVP) and State Water Project (SWP) have on the
Marsh now and will have in the future. Because the CVP and SWP
are two of the largest diverters and exporters, they will have an
increasingly significant and unavoidable impact on the viability
of the Marsh as a brackish water habitat area. This impact must
be mitigated if feasible.

The beneficial effects of the increase in waterfowl and
fish at project facilities have already been used to offset the
environmental impacts of the SWP and cannot be applied in Suisun
Marsh.

Comment: Of the Suisun Marsh area, 74 percent is in
private ownership and not accessible to the public. Any
enhancement of the conditions on these lands must be
taken into account in the cost allocation process and not
charged against the State water contractors. (SWCAC)

Response: State Water Resources Control Board Decision 1485
set specific water quality standards for the Marsh to maintain its
brackish water nature. This Plan of Protection was prepared in
response to that decision. Its intent was to further compliance
with that decision, not to enhance the Marsh or to reevaluate
Decision 1485. No enhancements of private ownerships have yet
been identified.

Comment: The Project is purportedly required because a
diminution of flow of quality water has been caused by
diversions of the CVP and SWP and others. The diversion
by others includes East Bay Municipal Utility District
(EBMUD), City of San Francisco, other Northern California
cities, and irrigators in the Sacramento and San Joaquin
valleys. The exact relationship is not susceptible to
evaluation but a portion of the Project should be allo-
cated to these others as well as the SWP. (SWCAC)

0-3
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Response: The project is required to mitigate the impact of
the CVP and SWP on Suisun Marsh as ordered by SWRCB Decision 1485.
In preparing Decision 1485, the SWRCB determined that the
out-of-basin diversions by others are small compared to those of
the CVP and SWP and if the CVP and SWP were not diverting, the
Marsh would receive water of an adequate quality to meet
Decision 1485. The SWRCB has indicated that if additional
protection for the Marsh is required beyond that furnished by
mitigating the impact of the CVP and SWP, it will re-evaluate the
need for requiring mitigation by other out-of-basin diverters.

With regard to in-basin diverters, a large part of the water
diverted upstream from the Marsh is used by irrigators with water
rights senior to those of the CVP and SWP.

The Plan of Protection is not intended to recreate the Marsh
conditions that existed before any diversions. It is intended to
mitigate only the impact of the CVP and SWP. As such, it is
believed to be appropriate to allocate the costs of mitigating
impacts of the projects to the CVP and the SWP.

Comment: The expenditures and operating costs for the
Suisun Marsh fish screens are high when compared to the
limited number of fish affected. (KCWA)

Response: The California Fish and Game Code, Article 5,
Section 6100, requires that new diversions of water from streams
with populations of salmon and steelhead be screened if the
effects of the new diversion will have a deleterious impact. This
is believed to be the case in some of the proposed facilities.
The expenditures and operating costs for fish screens will be a
project expense to mitigate for potential impacts on fish in the
Marsh.

Comment: The Goodyear Slough control structure will
impose a permanent barrier to navigation for approx-
imately 4 miles. (USCG)

Response: Goodyear is a dead-end slough. At low tide, the
waterway at the blocked end tapers to less than 10 feet wide and
2 feet deep. Blocking the last 3 miles would impose very little
hindrance to navigation. The present use, local hunting and
fishing, should continue.

Comment: The Montezuma Slough water control structure
will pose a significant hindrance to navigation,
restricting access to more than 22 miles of waterway.
(USCG, PYA, SC)

Response: The greatest use of Montezuma Slough by watercraft
occurs in the May to September season when the gates and
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flashboard will be open continuously, allowing all watercraft easy
access to the slough. When the control structure is operating,
there will be no restriction of access to Montezuma Slough, only a
hindrance. The hindrance will be greatest in dry and critical
years, when the structure will be operated nearly 100 percent of
the time from September to May. An average of about 20 boats per
day could be delayed for a maximum of 30 minutes. In wet years,
the structure is operated an average of 10 percent of the time,
and an average of 4 boats per day could be delayed. Boats subject
to the delay include all craft from small skiffs to large motor
craft.

Comment: The lock size is smaller than recommended in
our letter of April 3, 1980 (copy enclosed). We
recommend that the length be increased to 70 feet.
(USCG, PYA)

Response: The boat lock will be a minimum of 20 by 70 feet.
A flashboard opening 60 feet wide will accommodate dredges,
barges, and pleasure boats when the structure is open. When the
structure is operating, the flashboard can be remov.ed in an
emergency to allow dredges and barges to pass.

Comment: The method of operation, although not in detail
in the DEIR, appears reasonable. Will the lock be manned
during hours of operation (except when standing open)?
Will there be a radio-telephone installed? (USCG)

Response: The boat locks on the Montezuma Slough Control
Structure will include facilities for operating the gates when the
structure is tidally pumping. These facilities include those for
an operator to control the gates and also radio-telephone
installations for operation of the gates from the Delta Field
Division offices, including television monitors.

Comment: We still believe that the appropriate mitiga-
tion for the waterway obstructions is the elimination of
another State-owned obstacle to navigation, the Grizzly
Island Bridge. A short drawbridge, perhaps even one
operated by passing watercraft, could be installed in
the existing bridge. This would improve waterway access
for some vessels and could offset the effects of the
water control structures. (USCG, PYA)

Response: There will be no obstruction of Montezuma Slough
by the presence of the control structure, only a hindrance when
the structure is operating. The Department of Water Resources
(DWR) and U. S. Bureau of Reclamation (USBR) believe the expendi-
ture of about $3 million to convert the existing Grizzly Island
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Bridge into a draw or lift bridge, or about $6 million to build a
new bridge is not appropriate mitigation and is not economically
justified.

The greatest use of the slough by watercraft will be in May
through September, when the gates and flashboard will be open
continuously. The boats that would benefit from converting the
Grizzly Island Bridge into a lift span would be tall-masted
sailboats and large motorcraft that need more than a 21-foot
clearance and that do not now use the full 22 miles of the
slough.

Providing a substantial enhancement, such as modifying the
Grizzly Island Bridge for this class of watercraft, is not justi-
fiable mitigation for the impact of the control structure, because
most of the watercraft that would be subject to delay at the
structure are not limited by the existing bridge. These modifica-
tions to the bridge would also create substantial adverse impacts
on another class of travelers; each day, about 100 vehicles would
be subjected to a time delay while the span was open.

Building a boat ramp at the Grizzly Island Bridge on
Montezuma Slough would benefit a large percentage of watercraft
subject to delays at the Control Structure. DWR suggests this
would be appropriate mitigation.

Comment: There is a major emphasis on monitoring all
aspects of the project and continually evaluating its
performance, which is valuable in assuring the optimum
performance of the system, but the report gives the
impression that it is not really known how well it will
work. It seems critical to Solano County that the
performance of the project be assured and the impacts
thoroughly addressed prior to spending millions of
dollars and adversely impacting that much valuable
habitat. (SC)

Respons.e: Condition 7(a), of Decision 1485 (page 26,
Appendix C, of the Plan of Protection) ordered that a monitoring
network be installed that is satisfactory to the SWRCB. San Fran-
cisco Bay Conservation and Development Commission (BCDC) Permit
No. 35-78 also requires monitoring as the project or plan is being
implemented. It is also critical to DWR to know that the project
will work and will keep the Marsh as an environmentally sound
brackish water marsh capable of providing habitat for waterfowl,
upland game, and fish.

DWR is proposing to stage the construction of facilities,
with a period of testing between construction of the various
facilities. Staging will allow DWR to test and adjust the
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proposed design of the marsh facilities and to build only those
facilities that are needed, so that the constructed will besystem
appropriate to serve the needs of the Marsh with a minimum adverse
impact.

The plan is based on a mathematical model that accurately
describes existing flows and salinity levels in the Marsh. There
cannot be certainty that model predictions will be entirely
accurate. Monitoring and staging are necessary to allow adjust-
ments in proposed facilities and operations to avoid adverse
effects or unnecessary expenditures if conditions are slightly
different than those predicted.

Comment: A major concern is the adverse impact on our
local road system by heavy equipment during construction.
(sc)

Response: DWR will contract with Solano County for the
repair of damage caused by heavy construction equipment on the
fragile road system in the Marsh. Roads requiring relocation due
to project construction will be rebuilt to meet county require-
ments, in so far as possible giving consideration to the
construction methods used and foundation conditions" within the
Marsh.

Comment: An area of concern deals with the dredging and
removal of natural materials and the disposal of the
excess spoil material. (SC, BCDC, Sierra)

Response: Where economically justified and feasible, the
dredged material will be used for building levees, filling low
ponds and adjusting the bottoms of duck club ponds, and (by club
owners through Suisun Resource Conservation District (SRCD)),
repairing exterior levees, if arrangements are made prior to
construction. The material can also be disposed of in the O. S.
Army Corps of Engineers’ disposal site off Carquinez Strait, which
is now used for this purpose. The manner by which the material
will be disposed of is unknown, because the method of disposal
will normally be up to the contractor, subject to the approval of
BCDC, Solano County, USCE, and other regulatory agencies. Methods
will be suggested for the contractor’s consideration.

DWR believes there will be no significant effect on the
environment when dredge spoil is disposed of in a manner approved
by all relevant regulatory agencies. The same assumption is
reflected in the categorical exemption in the State CEQA Guide-
lines, 14 Cal. Admin. Code, Section 15101, which exempts
maintenance dredging where spoil is disposed of in a manner
approved by all relevant regulatory agencies.

Comment: The County is further concerned that the DEIR
does not adequately address the problems of noise and
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dust pollution, increased sedimentation and turbidity,
sources of borrow materials, and the location of "staging
areas" for storage of materials and equipment. (SC)

Response: As with all heavy construction, there will be
noise. The Draft EIR stated "...as the area is not close to popu-
lated areas there should be no problem". Contracts for construc-
tion of the facilities will be staged and, because the locations
of facilities are widespread, the noise level within the Marsh
will be low. The intensity of noise at the actual construction
sites will be below the harmful level. Dust control will be
required by standard contracts. Water trucks will be used to keep
dust from being a problem.

Sedimentation and turbidity in the work area will be of short
duration and will be relatively minor.

Sources of borrow material will be at sites that meet with
the approval of Solano County and other regulatory agencies.

Lands already modified for vehicular use, both inside and
outside the Marsh, will be used as staging areas to avoid addi-
tional environmental impact and to comply with the EIR.

Comment: The report should also indicate what type of
governmental permits are necessary and what guidelines
must be followed. (SC)

Response: Permits required for the Marsh project have been
identified (see Chapter 8).

Comment: The Suisun Marsh Preservation Act and Protec-
tion Plan as well as the county’s local component of the
Suisun Marsh Local Protection Program specifically
require certain types of construction techniques and
provisions for under-grounding of utilities which must
be incorporated in the project. (SC)

Response: DWR will include the techniques and provisions on
the plans and in the construction contract, where appropriate
(county requirements).

Comment: The project would result in a significant loss
of habitat and would create several major barriers to
wildlife movement in the Marsh. (SC, BCDC)

Response: The conversion of wetland habitat will be a
significant effect on the environment. The project plans include
mitigation measures to lessen the impacts. Staging the
implementation of the plan may reduce the total amount of habitat
converted. Further, staging will allow disturbed areas
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to recover before additional areas are disturbed. Live trapping
and moving salt marsh harvest mice from the affected areas will
minimize the impacts on the mouse. The creation of raised banks
and levees will provide marsh animals places of refuge when high
spring tides inundate the rest of the Marsh. The plan includes a
discussion of mitigation for this effect.

While it is true that construction of the new ditches would
create aquatic barriers to the free movement of land-dependent
animals, no significant adverse effects on animal or plant
communities are expected for several reasons. First, no known
migration trails cross the ditch alignment, probably because the
area is dominated by resident, rather than migratory, animals.
Second, the ditches will not represent a barrier to many plants
and animals, such as birds, swimming mammals, insects, and
wind-borne seeds. Third, bridges with fill approaches are planned
for road crossings. The wide road shoulders will undoubtedly be

as pathways.used animal

Open channels have considerable wildlife value, especially
when compared to grasslands or agricultural areas. The edge
effect and diversity of wildlife species that prefe; water areas
and riparian channel banks far outweigh any adverse impacts
expected.

Comment: The project could result in a loss of fish and
wildlife, to an unknown extent. The increased flows within
some waterways could also result in the loss of Neomysis
shrimp, which is the major food source of striped bass.
(sc)

~esponsg: Impacts of the project on fish and wildlife are
recognized. The extent of impacts on wildlife from project
construction can be estimated by documenting the loss of habitat.
The most significant loss would be the wetland habitat removed by
the project. To the extent DWR finds feasible, new wetland
habitat will be developed to compensate for this loss in
accordance with the recommendations of the U. S. Fish and Wildlife
Service (USFWS). By the nature of the Plan of Protection,
numerous wildlife species will not be lost, but will, instead,
benefit from the resulting maintenance of Suisun Marsh as a highly
productive brackish water marsh.

Impacts on fish have also been identified by Department of
Fish and Game (DFG) staff. Measures proposed in the Plan of
Protection will mitigate these impacts. The proposed screening of
Grizzly Island Ditch and other facilities as required is an
example of steps to reduce fish impacts. Because existing
diversions are not now screened, DWR expects that installing
screens will result in a net benefit to fish populations. Studies
have not identified any significant impacts on Neomysis shrimp
within Suisun Marsh waterways as a result of the Plan of
Protection (Alan Baracco, DFG, October 1980).
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Comment: We do not feel that the proposed plan ade-
quately evaluates the option of the use of increased
water releases ("nonstructural") to safeguard the water
quality of the Suisun Marsh. We do not agree that such
releases cannot be construed "a reasonable and benefi-
cial use of water" as the Department of Water Resources
(DWR) contends (see P. I-8). Consistently, the intent
of water use for "reasonable and beneficial" purposes
has been interpreted to include protection of ecological
and environmental values. (Sierra, NMFS)

Response: The State Constitution (Article 10, Section 2)
says "...that the water resources of the State be put to
beneficial use to the fullest extent of which they are capable"
and that unreasonable use and unreasonable diversion be
prevented.

In its "Water Quality Control Plan for the Sacramento-
San Joaquin Delta and Suisun Marsh", adopted in August 1978, the
State Water Resources Control Board states on page VI-11:

"Full protection of the Marsh solely with outflow could
require in excess of 2 million acre-feet (in terms of
project yield) in addition to that outflow required to meet
the interim Marsh standards (RT Vol. XXII, p. 101). This
would result in a one-third reduction in combined SWP and
CVP exportable yield from existing facilities. The Bureau,
the Department, Fish and Game, and the U. S. Fish and
Wildlife Service are working to develop supplemental water
supplies for the marsh. Such supplemental supplies are a
more desirable method for protecting the marsh and
mitigating the adverse impacts of the CVP and SWP on this
extremely valuable resource."

To meet Decision 1485 criteria for water quality in the
interior Marsh during a critically dry year, supplemental water
would have to be increased to about 4.8 million acre-feet per
year. The amount of supplemental water would vary between 2.6 and
4.8 million acre-feet during wet and critically dry years,
respectively, with an average of about 3.7 million acre-feet.
This would be in addition to the outflow required to meet fish,
agricultural, and municipal and industrial Delta standards. The
4.8 million acre-feet would be made up of 2 million acre-feet of
project yield with the balance being uncontrolled outflow.
Without facilities, developing this volume of yield would require
construction of new dams, with the associated construction
impacts. Another alternative for obtaining this amount of water
would be for CVP and SWP to decrease exports from the Delta to the
San Joaquin Valley. This would result in a potential loss of
300,000 to 500,000 acres of agricultural production or an increase
in ground water overdraft in both the San Joaquin Valley and
Southern California. These impacts are discussed on a much
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smaller scale for a decrease in deliveries to the San Luis Unit in
the "Special Task Force Report on San Luis Unit", prepared under
Public Law 94-46, and "Draft Supplement to the Final Environmental
Statement, San Luis Unit (DES 79-50 oJUly 30, 1979). Given the
high cost of developing more water ~ provide increased outflows
and the high costs to current water users of curtailing water
deliveries to provide increased outflows from existing water
supplies, it would appear that protecting the Marsh with increased
outflows alone would be an unreasonable use of water. The
approach seems even more unreasonable when compared with the much
lower dollar cost and the much lower increment to Delta outflows
involved in the Combination Plan proposed by the Department.

Comment: We ask if a "middle ground" solution to Suisun
Marsh water quality problems cannot be reached by increas-
ing water releases above those advocated by the Plan, but
also providing some structural facilities to increase the
"efficiency" of such releases. If feasible, such a solu-
tion should be evaluated.

Further, water releases must be seen in the context of
benefit downstream, e.g., flushing flows for San Francisco
Bay.

We urge that the value of increasing water releases be
evaluated by the final plan in more detail. (Sierra)

Response: Decision 1485 requires the State Water Project to
provide water for the protection of agriculture, fish, and munici-
pal and industrial uses, plus water necessary to protect the
Marsh. DWR studies show that during dry and critical years, the
Combination Plan outlined in the Plan of Protection represents the
most efficient use of water and facilities that complies with the
State Constitution (Article 10, Section 2). During most normal
and all wet years, the amount of good quality water available will
be more than 10,000 to 15,000 cubic feet per second, which is
sufficient to maintain acceptable water quality throughout the
Marsh and to benefit downstream users.

The SWRCB found in D1485 that the only feasible way to
achieve the desired water qualities in the Marsh without
unreasonable use of water was with a combination of physical
facilities and outflow. The operation of Montezuma Slough Control
Structure, the first of the facilities proposed for construction,
is predicted by the mathematical model to provide more than 75% of
the benefits of the project. It is the one facility that will
increase the "efficiency" of the releases made to serve the Marsh.
To assure that only the facilities needed to achieve the water
quality standards are constructed, staging was introduced into the
Plan of Protection. The potential for a middle-ground solution to
Suisun Marsh water quality problems is expected to be explored
during the staging and testing period before construction of
further facilities.
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The imDacts of Decision 1485 standards on flushing flows for
San Francisco Bay was discussed in the EIR prepared to sup}?ort
Decision 1485. In that document it was concluded that
Decision 1485 standards have negligible impact on the occurrence
of flushing flows in San Francisco Bay. The relaxations to
Decision 1485 standards proposed in this Plan are also expected to
have negligible impacts on flushing flows in the dry and c~itical
years when they apply. The Plan of Protection is proposed as a
solution to the problems of Suisun Marsh. Solving the water
quality problems of San Francisco Bay is beyond the scope of this
proposal.

Comment: Will the Structural (Combination) Plan, if
imple.nented, provi~]e improved water quality in Suisun
Marsh? Aside from the use of the Army Corps of
Engineers’ Bay Model, is there data and/or examples of
reasonable success? Are the preliminary structural
~acilities operating as per expectations? Are there
examples of simila$ structures elsewhere. (Sierra)

Response: The Combination Plan, when completed and opera-
tional, will improve water quality to the Suisun Marsh by tidally
pumping better quality water from the Sacramento River at Collins-
ville during dry and critical years.

The Suisun Marsh mathmatical model accurately describes
existing flows and water quality conditions within Suisun Marsh.
Because the ability of the model to predict future conditions has
not yet been proven, the model was developed using conservative
assumptions where a change in the flows could result in a range of
possible effects. The mathmatical model assumes that the result
will occur toward the lower end of the range of the possible
effects. ~ccordinqly, actual results of the changes proposed in
Suisun Marsh may be far ~ore bene£icial than those predicted by
the mathmatical model. The staging and monitoring proposed in the
plan will allow the Department time to compare predicted results
against actual results. DWR believes there is a high degree of
certainty that the results will be at least as beneficial as those
predicted by the model. The initial facilities at Roaring River
(in operation 4 years) and Morrow Island (in operation 3 years)
worked as expected.

To our knowledge, this is the only system of its kind.

Comment: Is the loss of 464 acres of marshland avoid-
able, e.g., by alternative routing of ditches and alter-
native siting of such facilities as pumping stations.

In the event that the 464 acres of marshland are lost to
construction, we agree mitigation is in order. Details
of such mitigation (e.g. : Where will new marshland be
established? Under what timetable? Using what techniques?)
should be incorporated into the final plan. (Sierra, USCE)
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Response: In evaluating Overall Facilities,the individual
the use of existing channels and ditches was considered. Facility
locations were selected to minimiz~ impacts to the greatest extent
possible consistent with providing the quality and quantity of
water to protect the brackish wate~ nature of the Marsh during dry
and critical years. There are no Dumping plants, as such, in the
Overall Facilities. The pumping referred to in the Plan of
Protection and EIR is by tidal action only and it is necessary to
locate the structures where tidal zonditions are favorable. The
final analysis has shown that the Combination Plan, outlined in
Chapter 5, will do the job with the least impact on the Marsh
wetlands.

Chapter 9 of the EIR presents the reasons for mitigating the
impacts of construction and a plan of mitigation recommended by
the 4-Agency Suisun Marsh Technical Committee. The EIR also
explores options available to DWR ~or mitigating the loss of
wetlands caused by construction of the DWR share of the Overall
Facilities. Mitigation for the construction-caused impacts of the
USBR share of the Overall Facilities will be examined after the
USBR agrees to participate in the Overall Facilities and after it
has been determined which of the remaining Overall Facilities will
be constructed.

Under the plan recommended by the Suisun Marsh Technical
Committee and the options stated in the EIR, mitigation lands may
be acquired and developed in selected areas throughout the Marsh.
Appendix L is the mitigation plan recommended by the Marsh
Technical Committee. This plan will be the basis for detailed
development plans that will be prepared by DFG. The choice of
mitigation lands will be made by DFG after DWR provides funds for
the acquisition. Implementation of the mitigation program is the
subject of a Memorandum of Understanding now being worked out
between DFG and DWR.

DWR is proposing to stage construction of facilities, with a
period of testing between construction of the various facilities.
Staging will allow DWR to test and adjust the proposed design of
the facilities and to build only those that are needed so that the
system constructed will be appropriate to serve the needs of the
Marsh with a minimum adverse impact.

Comment: The loss of seasonal and tidal marsh would have
an adverse impact on the salt marsh harvest mouse, a species
listed by the Federal Government as endangered. The
Endangered Species Act (50 CFR Part 402) requires federal
agencies to insure that their activities do not jeopardize
the continued existence of a species covered by the Act.
Section 7 of the Act requires consultation with the
appropriate wildlife agency when a federal action may impact
a listed species. The EIR does not provide the results of
the consultation process nor is it indicated whether the
consultation has been performed. The Corps, as a permitting
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agency for the project, must insure that the project does not
jeopardize the species. Consultation, as required under
Section 7, should be initiated by U. S. Bureau of Reclamation
as one of the agencies implementing the proposed project.
(OSCE)

Response: DFG has prepared a biological assessment fo~ the
USBR to address impacts on the salt marsh harvest mouse and
California clapper rail (Appendix D). A Section 7 consultation
memo is attached (Appendix E). Results of this assessment are
incorporated in the final EIR. The Plan of Protection will impact
the salt marsh harvest mouse and California clapper rail. The
plan has been designed to avoid impacts in the Cut-off Slough
area, the most probable habitat of the California clapper rail in
the Marsh. The salt marsh harvest mouse will be protected by
staging the construction of facilities so that disturbed habitat
can recover before additional areas of habitat are disturbed. A
live trapping program will transfer any salt marsh harvest mice
found in areas of construction to undisturbed areas before
construction begins. Further, embankments along edges of canals
will provide a refuge for the mice during the high spring tides
that will inundate most of the marsh and the mouse .habitat.

Although there has been consultation with the U. S. Army
Corps of Engineers, the U. S. Coast Guard, and the U. S. Bureau of
Reclamation, this EIR is being completed by the Department of
Water Resources before those federal agencies have either issued
their permits or formally decided on how they will participate in
this program. As a result, this EIR cannot identify conditions
that have not yet been required in permits. DWR expects that the
federal agencies will comply with all legal requirements and that
adequate protection for rare or endangered species will be
required. This EIR describes mitigation options that will
adequately protect rare or endangered species.

Comment: There should be some reference to the recent
surveys for rare and endangered species. (USBR)

Responsg: The final EIR refers to the most recent surveys
for rare and endangered species (DFG 1980; Harvey 1980; and
Shellhammer 1980).

Comment: Page S-I, first two paragraphs, rewrite as follows:

"This report presents a Plan of Protection to mitigate
the effects of the Central Valley Project (CVP) and the
State Water Project (SWP) on the Suisun Marsh. The
State Water Resources Control Board (SWRCB) in Deci-
sion 1485 (August 18, 1978) set specific water quality
standards for the Marsh. The Department of Water
Resources (DWR) is required to implement mitigation
measures by October I, 1984.
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The Plan of Protection describes how USBR and OWR
propose to maintain the water quality criteria specified
in Decision 1485. The major elements of the Plan:
Delta outflow, physical facilities, monitoring program,
management program, and environmental impact report."
(USBR)

Resp~onse: The paragraphs have been rewritten to ~nco~porate
most of the suggested language.

Comment: Page I-4, second paragraph: To call the Marsh
"freshwater" is incorrect because it has always been u~der
the influence of tidal flows. (USBR)

Response: The paragraph has been rewritten.

Comment: Page I-I0 through 1-15: These figures give a
distorted view of the impact of the projects upon the
Marsh. They should relate to interior marsh quality.
(USBR)

Response: The figures on pages I-I0 through 1-15 show the
salinities of the source water available to the Marsh from two
locations, Sacramento River at Collinsville and the mouth of
Suisun Slouqh, under various conditions and for various years.
The salinities of the Marsh are related to the source water
available. The Plan of Protection is based on these data.

Comment: The document (page V-26) says that up to
32 cfs of Fairfield’s waste water will be available for
use in the Marsh by the year 2000, yet no indication is
given of how the availability of this supply will be
assured. Agricultural reuse of the waste water in
April, May, and October could preclude marsh reuse
unless firm commitments to provide the water to the
Marsh are obtained from Fairfield. The final plan and
EIR should state what arrangements will be made to
assure availability of this supply. Consideration
should be given to limited participation in Fairfield’s
reclamation project as a means of obtaining spring and
fall supply. (SFRWQCB)

Response: The treated waste water test program has been con-
ducted by USBR and a decision has been made concerning viability
of treated waste water -- its acceptability, the quantity, and the
method of use. The agreement between Solano Irrigation and the
City of Fairfield, dated January 8, 1974, outlines the rates of
delivery of waste water from the Fairfield-Suisun Sewer Oistrict
treatment plant. This agreement specifies the amount of treated
waste water to be made available to Suisun Marsh from September 22
through May I. Approval by the Regional Water Quality Control
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Board and the State Department of Public Health will have to be
obtained prior to use in the Marsh. At that time, a contract
between DWR and Fairfield-Suisun Sewer District may be necessary
to ensure the availability of this supply during the critical
months of September through May.

Comment: Fairfield’s wastewater flows (22,837 ac-ft/yr
or 20.4 mgd, page IV-17), appear to be as much as
50 percent the volume of wastewater flow (60 cfs o~
40 mgd, page IX-32) to be conveyed from Boynton Slough
to Cordelia Slough. In view of the doubtful availabil-
ity of the Fairfield waste water, the final EIR should
include the results of a computer model run assessing
the impact on western marsh salinity in the absence of
the Fairfield discharge, especially during dry and
critical years. (SFRWQCB)

Response: Outing dry and critical years, any loss or reduc-
tion in treated waste water will be made up by additional diver-
sions from Boynton Slough.

Comment: Similarly, the final EIR should discuss
alternative facilities, such as expansion of North Bay
Aqueduct, to provide the same salinity reduction as
could be achieved with Fairfield waste water. Cost
estimates should be included. (SFRWQCB)

Response: The selected North Bay Aqueduct Phase II alignment
has its intake on Cache Slough north of Hastings Cut. The
pipeline runs west from the intake north of Fairfield to the
abandoned Sacramento Northern Railroad right of way. The pipeline
then follows the railroad right of way southwesterly to tie into
the existing Phase I facilities.

Using the quality water available from the pipeline in the
northwestern and western portion of the Marsh would affect vegeta-
tion and fish migration. The local change in vegetation near
discharge points would be from a brackish water to freshwater
vegetation, which would be detrimental for the salt marsh harvest
mouse. Because this is Sacramento River water, the upstream
migration of fish would be delayed due to confusion of the fish,
causing them to stray from normal migration routes.

In addition, because the water comes from Cache Slough, any
water used in the Marsh for salinity control would have to be
replaced on a one-for-one basis at Rio Vista for Delta salinity
control.

Use of the North Bay Aqueduct pipeline for quality water for
the Marsh was deemed undesirable for environmental reasons and was
rejected.
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Comment: The plan and EIR do not state:

(a) What facilities are needed in order to comply with
standards of the State Water Resources Control Board’s
Water Right Decision 1485 (D-1485) at station S-33 or
S-32 in Cordelia Slough, but ~sse~ts that equivalent
protection to the a~ea will be provided by overland
facilities.

(b) What volume of water introduced to the north Marsh
from the North Bay Aqueduct or. equivalent would be
needed to assure compliance with D-1485 standards.

(c) What would be the incremental cost of expanding the
Agued uct. ( $ FRWQCB )

Response:

(a) Water quality at Stations S-33 and S-32 on Cordelia
Slough will be provided by water tidally pumped from Boynton
Slough through Boynton-Cordelia ditch. The co.mputer model shows
that the proposed facilities can be operated to meet Decision 1485
standards at these stations in all months.

(b) If the most southerly route of the North Bay Aqueduct
were used, the size of the pipeline would have to be increased
from a capacity of 120 cubic feet per second to 450 cubic ~eet per
second to provide the north portion of the Marsh with the same
amount of water that Potrero Hills Ditch will provide.

(c) Because use of the North Bay Aqueduct was rejected for
environmental reasons and because of its location north of
Fairfield, the construction cost for expanding the aqueduct was
not calculated.

Comment: The Plan and DEIR (Page IX-9) state that
velocitzes in Montezuma Slough could adversely impact
Neomysis populations. The final document should address
alternative methods of complying with D-1485 standards
without such high velocities, e.g., introduction of
larger flows into the northern or western Marsh by
overland facilities, thereby reducing the flow rate in
Montezuma Slough. (SFRWQCB)

Response: The mathematical model shows that the velocities
at the Montezuma Slough Control Structure and in the eastern
portion of Montezuma Slough will be lower than originally stated
and thus will not be as detrimental as originally feared. Studies
have not identified any significant impacts on Neomysis shrimp as
a result o~. the Plan of Protection (Alan Baracco, DFG, October
1980).

Introducing larger flows into the northern and western por-
tions of the Marsh by overland facilities would reduce the
velocities required in Montezuma Slough. These larger flows
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would, however, cause side effects that would have a more adverse
impact on the marsh environment. The flows would cause fish to
stray from normal migration routes. The local environment near
discharge points would change to that of a freshwater marsh, which
would be harmful to the salt marsh harvest mouse. All water used
would have to be replaced on a one-for-one basis by project
releases if needed to control salinities below Rio Vista. Pot
these reasons, plus the excessive cost of the overland system and
the minimal effect of the velocities on the Neomysis, additional
alternative methods have not been added to the Plan of
Protection.

Comment: Duck club drain water discharges to Boynton
Slough have been known to cause localized OO depres-
sions to below 3.0 ~g/L. What is the likely impact of
projected increase in intensity of duck club management
on a real extent, duration, and magnitude of DO
depressions? (SFRWQCB)

Response: The depressed dissolved oxygen levels in Boynton
Slough are not all attributable to the duck club drain water.
They result from a combination of events. Decreased exchange of
water in the slough, low wind action, and the low dissolved oxygen
occur during December, January, and February, when there is rain
with subsequent runoff, fog, and low temperatures.

will be the intake for the Boynton-CordeliaBoynton Slough
Ditch. Boynton Slough water will be tidally pumped through the
ditch to Co~delia Slough, drawing additional water from Suisun
Slough. This circulation pattern will increase dissolved oxygen
levels in all of Boynton Slough.

Comment: The contract between SID and Fairfield is
incorrectly described. SID has the first right to the
waste water for the entire year, not just the summer,
except that the following percentages are reserved for
marsh use:

Sep 22 to Dec I                     50%
Dec 2 to Mar I                    100
Mar 2 to Apr I                    67
Apr 2 to May I                     10
May I to Sep 22                    0

In 1984, none of Fairfield’s waste water will be
available for marsh use after May I and only 10 percent
of it during April. Therefore, less water would be
available for marsh use than is indicated in the Plan
and DEIR. Also, as Fairfield expands its agricultural
reuse facilities, waste water flows above 12 mgd may not
be available for marsh use, especially in dry years.
The second sentence of the second paragraph should be
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modified to read: "The remainder of...could be
available to the Marsh per year if firm commitment for
such use is obtained from Fairfield". (SFRWQCB)

Response: The Plan of Protection has cited the contract
between the city of Fairfield and Solano Irrigation Oistrict and
has used the quantities of treated waste water available, as
provided by James M. Montgomery, consulting engineer for the
Fairfield-Suisun Sewer Oistrict. The percentages cited in the
contract match those above and those of the consultant.

Section I, Item D, of the agreement dated January 8, 1974,
between Solano Irrigation Oistrict and the city of Fairfield,
reads follows:as

"D.    Rates of Delivery

During the term of this agreement, District shall take during
each calendar year at the point of delivery, the following
quantities of water, under the following terms and
conditions.

I. District shall utilize all wastewater up to a maximum
flow of 12 mgd between May I and September 21.

2. At the time that the flow rate approaches 12 mgd, City
and District shall make arrangements for delivery of waters
in excess of 12 mgd.

3. District shall have first right to receive all waste-
water up to 12 mgd between September 22 and May I except that
the following amounts, when those amounts are required for
maintenance and enhancement of the Suisun Marsh area during
the following periods, will be provided from such waters:

a. September 22 to December I
Up to one-half of the wastewater flow shall be
available for Marsh maintenance and enhancement.

b. December 2 to March I
Two thirds of the wastewater flow shall be available
for Marsh maintenance and enhancement.

c. March 2 to April I
Two-thirds of the wastewater flow shall be available
for Marsh maintenance and enhancement.

d. April 2 to May I
One-tenth of the wastewater flow shall be available
for Marsh maintenance and enhancement."

The only difference in the figures may be in that the total
project quantities have increased or the assumptions on how SID
will use its water. The lower figures are based on full
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!
compliance with contract, and the higher figures are based on SID           ~
using 12 mgd from May 2 through September 21.

Comment: On page V-26, following the first sentence of
first pararaph, add "...available. However, waste water
reuse for irrigation could reduce or eliminate the avail-
ability of waste water for Marsh uses, especially in dry
years, unless contractural commitments for Marsh use of
the water are obtained. If..." (SFRWQCB)

Response: The model shows that if the treated waste water
were not available, additional water could be tidally pumped
through Boynton Slough to meet the quality needs.

Comment: On page IX-7, the water quality discussion
should be expanded to describe salinity changes with
time. Graphical representations similar to Figure V-3
should be made that show monthly salinities at each
control station for 1980, 2000, and 2020 conditions,
including duck club discharges as inputs to model.
Also, Figure V-3 should be redrawn to include all
control stations, not just those meeting the standards.
(SFRWQCB)

Response: Figure V-3 has been revised to include all sta-
tions" called for in Decision 1485. To establish salinities for
the years 1980 and 2000 under the same criteria would be meaning-
less because DWR has met Decision 1485 standards under the worst
conditions.

Comment: The following potential adverse impacts should
be considered prior to completion of final EIR.

I. Interruption of access to our facilities for mainte-
nance, repair, and operation.

2. Unsafe operating clearances for both overhead and
underground facilities due to project development.

3. Costs associated with project-related relocations of
any of our existing facilities on private and/or
public property.

4. The constraints affecting the construction of new
service lines. (PGandE)

.Response: All items will be handled by relocation agree-
ments, as discussed in the EIR. These are economic impacts that
will be given careful attention as the plan is implemented. These
are not significant effects on the environment needing detailed
analysis in the EIR.
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Comment: The proposed project does not achieve the
managed wetland soil salinities required to maintain and
restore wildlife habitat using the quality of water
mandated by D-1485. Unless such facilities are
provided, the damages caused by the SWP and the CVP
diversions will not be fully mitigated. (SRCD, Coon)

Response: The Plan of Protection will provide the quantity
and quality of water required for the Marsh to meet water quality
standards. The plan also provides facilities necessary for each
club affected by construction to continue to operate as well as
they did before construction. In addition, the proposed
DWR/DFG/SRCD contract includes a provision for DWR to share in the
cost of club facilities needed to operate in conformance with
individual management plans.

Comment: On page I-7, the first paragraph acknowledges
that both "Equity" and the provisions of the Davis-Dolwig
Act obligate the SWP and CVP to mitigate their impacts on
the Marsh. (SRCD, Coon)

.Response: The Davis-Dolwig Act authorizes the ~WP to
mitigate its impact on the Marsh but does not obligate DWR to do
so. The Act has no effect on the CVP because CVP is controlled by
Federal laws. Congressional authority is now being sought to
enable USBR to also mitigate adverse marsh impacts caused by
operation of the CVP.

Comment: The following comments are related and are
grouped together. On page II-2, the first full
paragraph, third sentence, clearly identifies the need
for more intensive management practices "in combination
with improved drainaqe and control facilities" (emphasis
added) to "reduce the effects of increased salinity
levels of the water supplies from Honker, Grizzly and
Suisun Bays". On page III-1, second paragraph, this
section describes the situation (need for better
management) succinctly. On page III-29, last sentence
and the first sentence on III-30, see II-2 above.page
(SRCD, Coon)

Response: The first paragraph refers to a study made by DFG
in relation to preferred waterfowl food plants and the quantity
and quality of water available in the Marsh. This study has led
to the present Plan of Protection. The third sentence, cited
above, reads as follows:

The studies also showed that more intensive management
practices within the duck clubs and State wildlife
areas, in combination with improved drainage and control
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facilities and a supplemental supply of fresh water,
could reduce the effects of the increased salinity
levels of the wate~ supplies from Honker, Grizzly, and
Suisun bays, and attain the desired management
conditions.

When implemented, the Plan of Protection will provide the
water for the Marsh to meet applicable water quality standards
when the salinity level degrades to a point where bette~ quality
water must be tidally pumped from the Sacramento Rivet at
Collinsville. It is not the intention of the ,%~WP and its water
contracto~.s to improve the Marsh, but to mitigate for impacts of
the SWP.

The statement on page III-1, second paragraph, is what the
Plan of Protection is all about: to provide the Marsh with
quality water "so there will be an improvement in the Marsh’s
plant community if each club under SRCD will manage its p~operty
correctly" .

The last sentence of III-29 and the first sentence on
page III-30 are quite clear in their intent and meaning. The CVP
and SWP will provide the necessary quality water for use by all
clubs. It is up to the SRCD and the clubs to see that each club
manages its lands correctly to maintain and/or improve the present
plant community balances. The CVP and SWP are not responsible or
liable for making the clubs in the SRCD better than they are.

Comment: On page III-32, beginning with the second
paragraph, the section clearly and specifically points
out the major shortcoming of the proposed plan. In
order to use the marginal quality water required by
D-1485, the managed wetland areas must have the water
management facilities necessary to carry out the
required leaching cycles. Failure to include these
facilities as a part of the plan will not provide full
mitigation as required by the Davis-Dolwig Act.
(SRCD, Coon)

Response: Page III-32, second paragraph, does not mention
marginal quality water, the only statement being "water of the
quality indicated by Decision 1485". The marsh clubs have been
using brackish water on their lands since the thirties and forties
and each spring have leached their fields of the accumulated salts
to grow the cover required for the following season. The clubs
will continue to ~eceive water of the needed quantity and quality
under the Plan of Protection.

DWR recognizes the right of the marsh landowners to divert
water of the quality needed to conform with good management
practices. The right to divert for reasonable use does not
include the right to waste water by failing to follow good manage-
ment practices. It is appropriate that the landowner bear a
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large part of the responsibility for funding facilities needed for
good management.

Whether or not additional individual facilities are needed to
provide full mitigation, the Davis-Dolwig Act does not require
that DWR provide full mitigation. The Act authorizes mitigation
for the impacts of the SWP. CEQA requires that DWR mitigate to
the extent DWR finds feasible, which is not necessarily full
mitigation.

Comment: On page IV-4, the last sentence, plus the
first sentence on page IV-5, this language claims that
intensive on-club management is part of "the substance
of the Combination Plan", but the plan fails to provide
the on-club facilities necessary to undertake intensive
management. (SRCD, Coon)

Response: The parties to the OWR/DFG/SRCD contract expect
that the contract will provide for partial cost reimbursement
on-club facilities necessary to achieve proper management. DWR
believes the partial compensation is not needed as part of the
mitigation for the impacts of the SWP, but has tentatively agreed
to it during the negotiations. In addition, AB-2090 provides a
vehicle for reimbursement by the State General Funds of 50 percent
of the O&M costs incurred in improving the wildlife habitat.

Comment~ On page I×-lS~ the last paragraph states that
consideration should be given to using spoil material
to renovate the exterior levees in the Marsh.
(SRCD, Coon)

Response: Deterioration of the levees is a problem the
district and the individual landowners must resolve. The SWP and
CVP have no obligation to maintain or to renovate the exterior
levees of the Marsh as their condition is not related to the
impacts of the CVP and SWP . Spoil material from construction
could be made available to the district or to the individual
owners if arrangements are made for reimbursing DWR for any
increases in handling costs.

I Comment: In Appendix C, pages 26-27, Section 7(a) --
the section of the SWRCB order specifically requires
that the Suisun Marsh plan shall include "...physical

i f acilities ... (and assurances) to restore and maintain
the Suisun Marsh as a brackish water marsh using best
practical management practices". This language clearly
requires that the plan include all the facilities

I n ecessary to carry out "best practical management
practices". (SRCD, Coon)

i Response: Section 7(a) reads as follows:
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"7. For the protection of Suisun Marsh permittees shall:

(a) Oevelop a plan for Suisun Marsh by July I, 1979, in
cooperation with other agencies which will ensure that the
standards in Table II for full protection of the Marsh a~e
met. Such plan must be satisfactory to the Board and shall
include appropriate EIR/EIS documentation, a monitoring
network, physical facilities, operating and management
procedures, and assurances to restore and maintain Suisun
Marsh primarily as a brackish water marsh capable of
producing high quality feed and habitat conditions for
wate~owl and othe~ marsh-related wildlife using best
practical management practices."

The SWP is attempting to comply with this section and will
provide facilities that will help restore and keep the Marsh in
its brackish water state. These facilities are those required to
provide the quantity and quality water to the marsh channels to
meet Decision 1485 standards. The language requires that the Plan
contain assurances that the Marsh will be restored and maintained
as a brackish water marsh, not that DWR provide all on-club
facilities necessary to carry out good management practices. It
remains the responsibility of SRCD and the clubs to instigate and
maintain p~oper management.

Comment: Within the last two years, the SRCD acting
through the U. S. Soil Conservation Service, has
developed management plans for 82 of the 168 individual
private ownerships within the Primary Management Area of
the Marsh. Each of these plans identifies the water
management facilities necessary to flood and drain that
property within 30 days and estimates the cost of those
facilities in 1980 dollars. A copy of this information
is attached. Extrapolating this information to cover
the balance of the managed wetlands in the Primary
Management Area indicates that the total cost of these
facilities would be approximately $~ million. Because
of the lack of provisions of the required managed
wetland facilities, the Suisun Resource Conservation
District Board considers the Plan of Protection
fundamentally inadequate and strongly opposes its
adoption in its present form. (SRCD, Coon)

The Plan directs the SWP to have facilities thatResponse:
will provide quality water to the marsh channels. The clubs have
the responsibility to install facilities so they can comply with
their management plans and avoid wasting water. Provision for
reimbursement of a portion of the cost of installing additional
facilities required to fill and drain in 30 days may be included
in the contract among DWR, SRCD, and DFG.
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Comment: S-3, full paragraph, the statement thatthird
the Goodyear Slough Outfall became operational in
Octobe~ 1979 is not correct. This will not occur until
the outfall channel is dredged to the Bay, which should
occur in early 1981. (SRCD, Chapin)

Response: The outfall channel has been completed and the
statement has been corrected.

Comment: I-4, first full paragraph, lines 9-15, the
statements on the lack of success of commercial agri-
culture during the period from 1870 to 1900 are not
correct. Details confirming the high agricultural value
of the area are available if desired. This section
should be rewritten to read: "Commercial agriculture
flourished during the rest of the nineteenth century.
The crops grown included various cereal grains, beans,
tomatoes, and asparagus supplemented by extensive dairy
and beef production". (SRCD, Chapin)

~Response: The paragraph has been rewritten.

Comment: In IV-6-21, the section on Alternative Water
Sources needs to be reorganized into two sections: one
dealing with alternative primary water supplies and
written accordingly, the second dealing with potential
sources of supplemental water if the quality of the
water provided by tidal pumping in Montezuma Slough

inadequate. (SRCD, Chapin)proves

Response: Part of Chapter 4 deals with alternatives reviewed
as sources of quality water to be used within the Marsh. This
review led to the use of water from the Sacramento River near
Collinsville, with other alternatives available for backup if
needed. The review was not established to achieve a primary water
source and potential supplemental water sources, but to identify
all sources prior to selecting the best source available.

Comment: In III-32, first paragraph, this sentence
doesn’t make sense. As pointed out in the fourth
paragraph on I-7, CVP and SWP reduce water quality
during the critical spring months and between 25 and
50 percent of the time it will not meet D-1485
standards. (SRCD, Chapin)

Response: The paraqraph was not needed; it has been
deleted.

Comment: Concerning V-28, first two lines, I suggest
that this sentence be deleted. In order to comply with

0-25

C--0541 72
C-054172



the terms of the proposed 2-Agency Agreement, and in
accordance with administration policies, operation of
the Montezuma Control Structure is proposed in wetter
years whenever it would not adversely impact the yield of
the p~ojects and to the extent it does not significantly
impact the fishery in the Slough. (SRCD, Chapin)

Response: The statement has been revised to reflect the
considerations outlined in the proposed contract among DWR, SRCD,
and D~G.

Comment: In IX-3, first paragraph, in various places in
the plan, different sets of numbers are used for the
various types of habitat in the Marsh. The attached set
of figures are the correct ones and should be used
throughout. In addition, the last sentence is
incorrect. There a~e approximately 52,300 acres of
managed wetlands in the primary management area. The
project is intended to serve all of them except for the
1,100 acres (approximately) of offshore islands.
(SRCD, Chapin)

Response: The sizes of areas have been corrected.

Comment: Concerning IX-7, last sentence, the meaning of
this sentence is not clear. In a critically dry year
the facilities are expected to be operating at full
capacity 100 percent of the time between the beginning
of October and the end of May. Given this situation,
the claimed "flexibility" is not existent if the normal
operating criteria (i.e., wide open operation) provided
is inadequate. (SRCD, Chapin)

Response: The text has been rewritten for clarity.

Comment: In IX-21, second full paragraph, the claim of
increased fishing success is incorrect. The access to
this structure will be over private property and there
will be no public entry provided. (SRCD, Chapin)

Response: Public recreation facilities are proposed for the
Montezuma Slough Control Structure. These facilities include
public access from the Collinsville Road, parking areas, a fishing
platform, and other features as shown in the Recreation Plan,
Appendix M. Necessary rights will be acquired. In addition,
fishing success by boat anglers may increase.

Comment: In IX-23, third full paragraph, the area of                    i
public fishing access along the south levee should be
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spelled out. It will not be .provided where the levee
crosses privately owned lands. (SRCD, Chapin)

Response: Fishing opportunities would only be increased with
the increased public access along the south side of the ditch,
where the ditch borders the existing county road. Because the
area involved is private property, the necessary rights will have
to be acquired if this type of recreation is to be provided.

Comment: In IX-28, third paragraph, the manner in which
the ditch would reduce private and increase public access
should be described (see (4) and (I0)). (SRCD, Chapin)

Response: Cygnus Ditch has been eliminated from the Plan of
Protection and the EIR.

Comment: In IX-30, fourth paragraph, there will be no
increase in public fishing opportunity since all access
is ove~ private land. (SRCD, Chapin)

Response: Public fishing opportunity will increase only if
access is provided on the west side.

Comment: No arrangements have been made for water drain-
age of the Laughing Mallard Club (534) or adjoining club
lands. We believe that this problem should be addressed
in the final plans. (DFG, George)

Response: If the ditch blocks existing drainage facilities,
the clubs will be made whole when Grizzly Island Ditch is built.

Comment: In our January 25 letter on the Draft Plan of
Protection (Plan) and preliminary Draft Environmental
Impact Report (Draft EIR), we stated that a greater
attempt should be made to quantify the environmental
impacts of alternative actions. The current document
shows little evidence of improvement in this regard.
While we recognize the difficulty in numerically
estimating future environmental changes, we emphasize
that this is an important part of any environmental
impact analysis. At the very least, an attempt should
be made to estimate the unavoidable adverse impacts of
the project on important species of fish and wildlife.
The estimates should be in terms of percent population
reduction or numbers of individuals lost, particularly
those considered rare and/or endangered. In the absence
of supporting numerical estimates, the use of subjective
terms, such as "small", "not significant" or "adverse"
does little to help the reader develop a basis for
agreeing or disagreeing with the author’s conclusions.
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l
The discussion of adverse impacts on fish and wildlife
should be modified in the Final EIR to include ~u~neric.~l
estimates of changes in population parameters. (qWRCB..

Response: Initial indications are that, with the ~rop~sed
mitigation, compensation, and enhancement, losses will not ~ccur
to wildlife populations, but in mo~t cases populations may ~~e
enhanced.

To determine the numbers of the rare and endangered wi~dli~e
species that may be lost due to construction of the facilities is
next to impossible; to determine a percent of loss would be
impractical. Because the exact or even the approxi,nate number of
the species is unknown, any number chosen would be ~ guess and not
appropriate for this report.

Before and during construction of the facilities, efforts
will be made to minimize any losses to the salt marsh harvest
mouse. This will be accomplished by trapping the mice in poten-
tial mouse habitat areas for each facility and moving them to
other suitable habitat, including recently developed habitat
capable of supporting mice but not now doing so. Trapping will
take place early in the season to ~educe impacts on breeding mice
or mice with litters.

Construction crews and equipment will work as closely as
possible within the limits and alignments of the project facili-
ties to reduce disturbance to the black rail and the mouse.

The only known location of the California clapper rail in the
Marsh is the Cutoff Slough area, which will not be disturbed by
construction of the project facilities. There will, therefore, be
no losses of this bird due to the project.

Likewise, to determine any numerical or percent losses in
fish populations would be impractical, if not impossible, con-
sidering the numbers of fish that use the marsh waterways during
the year. The best solution is to anticipate some losses and to
keep them as small as possible by installing fish screens on
facilities where losses could occur.

To give numbe~ or percent of losses of the endangered or rare
species of wildlife or of the fish that use marsh waterways is not
p~actical because there are no numbers on which to base an
estimate.

Comment: The Plan states that the channel islands
southwest of Grizzly Island will not be protected from
increased salinity. The discussion should reference the
plan for mitigating resultant adverse impacts discussed
on page IX-36. (SWRCB)

Response: The text has been expanded.
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Comment: Concerning pages V-i and V-26, on page V-I,
the Plan states that the 1984 water quality standards
for three control points -- S33, $-36 and mouth o£
Montezuma Slough --would not be met. Lands in the
vicinity of these control points would be serviced by
overland facilities rather than directly from the
channels. The discussion which follows that statement
does not adequately explain which facilities will
provide this overland service. Nor does it explain
whether lands serviced by such overland facilities will
receive protection equivalent to that which would be
obtained by meeting the standards at the above mentioned
control points. Decision 1485 requires that equivalent
protection to lands serviced be demonstrated prior to
State Board approval of standards modification. The
Plan should be modified to provide this information.

For example, our January 25 letter stated that the
discussion of the Cygnus Ditch facility should explain
that the facility is designed to provide protection of
lands which would otherwise be serviced directly from
the channels near Station S-33 (i.e., the State S-33
area). The discussion on page V-26 does not provide
this explanation. Furthermore, it appears to misinter-
pret the term "Station S-33 area" to mean water within
Cordelia Slough west of Cygnus rather than lands
serviced near Station S-33 as explained above. This
should be corrected. (SWRCB)

Response: Decision 1485 standards at Station S-36 and the
mouth of Montezuma Slough cannot be met because the vast amount of
saline water in Grizzly Bay is too much to dilute. DWR will
recommend to the SWRCB that the stations be moved or deleted.

these control is to be servicedLand points,near however,
with quality water to meet water quality criteria by overland
facilities (the Goodyear-Slough Facilities, in particular the
Morrow Island Distribution Facility) rather than directly from the
channels. Therefore, the quality of water at these control points
does not reflect the quality of water provided to the clubs.

Using the current configurations of the various facilities
and the larger amounts of quality water transported to Cordelia
Slough, the model now predicts that water quality standards at
Station S-33 can be met. Because of this, the Cygnus Ditch has
been deleted from the plan.

"DW RComment: On page VI-I, the last sentence states,
will be responsible for the maintenance and mana@ement
of the major water control structures of the project"
(emphasis added). We presume the term "management"
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includes procedures for operating these major facilities
exclusive of the individual (on club) management
procedures which will be under the responsibility of the
Suisun Resource Conservation District (SRCD). In our
January 25 letter, we stated that DWR’s procedures for
operating the major water control structures should be
detailed in the Plan. The present plan does not include
this information as required by Condition 7(a) of
Decision 1485. This information should be provided in
the Final Plan. In addition, a summary of SRCD’s
individual (on club) management p~ocedures should also
be included. (SWRCB)

Response: General operation procedures of the major
facilities are addressed in the Plan. Detailed plans will be
provided after the project has been in operation for three years.
Individual management procedures for each club will be available
through the SRCD.

Comment: Concerning Pages V-23 and V-26, the Plan
states ’that by the year 2000, 32 cubic feet per second
of supplemental treated waste water from the Fairfield
plant will be available to help meet standards in the
western Marsh. If this supply will be needed to meet
the standards, the Plan should discuss the basis for
assuring that it will be available to the Marsh rather
than reclaimed elsewhere. If such assurances cannot be
provided, the Plan should specify backup facilities
designed to meet the standards without Fairfield waste
water. (SWRCB)

Response: The treated waste water that will be made
available to the Boynton-Cordelia Ditch is not necessarily needed
to provide the quality water for the western portion of the Marsh.
If it is found that during a dry or critical year the treated
waste water is needed elsewhere for irrigation, water supplied
from Boynton Slough would be increased to meet quality standards
in the western portion of the Marsh.

Comment: On page VIII-l, in the first line, the words                  fM
of "SW~CB Decision 1485" should be inserted after "Order
No. 7(b)". (SWRCB)

Response: The words have been added.                                        ~

Comment: On pages IX-8 and IX-36 -- the draft EIR                      l
proposes development of a plan to mitigate adverse
salinity effects of the project on the channel islands.                 ~
Additionally, plans to mitigate adverse effects on rare
and endangered species (i.e., the California black rail
and the salt marsh harvest mouse) are also proposed.
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These mitigation plans should be fully detailed in the
Final EIR. (SWRCB)

The final Plan of Protection includesResponse: general
options to mitigate project impacts on the channel islands.
Section 7 consultation with the O. S. Fish and Wildlife Service
shows specific mitigation, compensation, and enhancement for the
endangered salt marsh harvest mouse and California clapper rail
(Appendices D, E, and J). Because surveys have been unable to
find the black rail (Appendix G), the EIR refers to impacts on
potential black rail habitat.

Comment: On IX-9 the Draft EIR discusses possiblepage
adverse effects of the project on anadromous fish
survival due to:

I. Changes in migration routes,

2. Increased predation; and

3. Reduction in populations of Neomysis (an important
fish food organism).

This discussion should also address the loss of
anadromous fish into the duck club ponds attributable
to unscreened diversions. Moreover, the resultant
population losses due to all of the above factors
should be quantified numerically in the Final EIR (see
our general comments above).

On page IX-35, the Draft EIR stated: "Effects on
anadromous fish would be minimized by tailoring opera-
tional procedures and screening intakes as necessary".

This implies that a specific plan will be developed at a
later date to mitigate the impacts on the anadromous
fishery discussed above. The mitigation plan should be
fully detailed in the Final EIR. Such disclosure in the
Final EIR will be needed to establish whether proposed
mitigation sufficient. (SWRCB)measures are

Response: On page IX-9, the Draft EIR section, Fish, has
been replaced with the section of the report by Alan Baracco of
DFG (Appendix F), ~nalysis of Proposed Action (pages 16-20).
Sections dealing with the effects of the alternative plan on
migration (page 20) have been deleted.

Barraco’s report does not address SWRCB comments on numeric-
ally estimating the impacts of the project on important species or
the resultant population loss due to the project. As stated on
page IX-35 of the Draft EIR, some impacts will not be known until
after the project has been in operation. Barraco doubts that
losses could be quantified even then. The only way to handle the
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migration and predation losses would be through artificial propa-         ~i

gation or recognition that some loss exists and calling it an
unavoidable, adverse environmental impact. He suggests the
latter, because the losses are expected to be minimal. Clubs               ¯
served by Roaring River Slough and Grizzly Island Distribution
System will receive water through screened diversions in lieu of
unscreened preproject diversions. This may provide sufficient              ~
fish benefits to offset the minimal losses from other effects.

Comment: On page IX-16, under the topic of energy, the
Draft EIR states that operation of the Montezuma Slough
Control Structure would require a small and difficult
task(?) to estimate consumption of electrical energy.
If the conclusion can be reached that such consumption
is "small", then a maximum annual use of energy
(assuming continued operation from October through May)
can and should be estimated. (SWRCB, SC)

Response: The energy consumption of the Montezuma Slough
Control Structure during a season (October to May) will be
60,000 kWh during normal years and 71,000 kwh during critical
years. This information has been included.

Comment: The Department of Pish and Game has reviewed
the subject plan and DEIR. We believe the DEIR is
incomplete, since the plan of mitigation for the loss of
existing habitat being developed by the Suisun Marsh
Technical Committee (page IX-36) is not available for
review along with the subject document. The merits of
the plan and DEIR cannot be fully evaluated without the
proposed mitigation plan. Further, we believe that the
DEIR does not adequately consider the impact of the
project on endangered species and that sufficient new
information is now available to begin preparation of a
supplement to this EIR. Any subsequent environmental
documents should include this new information and be
available simultaneously for review. (DFG)

Response: The options for mitigating impacts and more
details on the endangered species are included.

In preparing this EIR, DWR found that many of the details
the later phases of this project could not be predicted with
accuracy. The Department found that many of these later phases
depended on a number of policy decisions and interagency
agree~nents being worked out. Recognizing that many of these
details would not be worked out until sometime in the future, the
OWR coverted this EIR from a normal project EIR, which would
describe all parts of the proposed activity in detail, to a
program EIR that discusses the ove£all Plan of Protection
generally to the degree that is possible to predict now and
provides more detail and certainty on the first few phases of the
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Plan of Protection that can be predicted with accuracy at this
time. Acc,,_~dingly, this EIR does not now contain all possible
details on future mitigation measu_~es. The EIR is adequate to
support a decision to proceed with the access road to the
Montezuma Slough control structure and the construction of the
control st~’~cture itself. Proposed decisions to proceed with
future components of the Plan of Protection will be reviewed in
the light ,~f this EIR. ~f the Department finds that this EIR does
adequately Hescribe the effects of a proposed later phase of the
Plan of Protection, then that Plan could proceed with only
consideration of this EI~. If the Department finds that there are
new significant effects of a future phase of the plan that had not
been discussed in this EIR or that new feasible alternatives or
mitigation measures should be considered that were not discussed
in this EIR, then a supplement to this EIR will be prepared and
circulated before a decision is made to proceed with that future
phase.

The Department recognizes that this EIR is not perfect. No
EIR, however, will be perfect. DWR believes, however, that this
EIR is adequate to support decisions to proceed with the early
decisions to implement the Plan of Protection by constructing the
access road to the contr~)l structure and constructing the control
structure ~tself.

Comment: On page S-3, fish screens may be required with
the Goodyear Slough facilities. This point should be
discussed in the document and provided for if needed.
(DFG)

Response: The information has been included.

Comment: On page II-5, the conclusion that marsh ponds
can be flooded with treated waste water has not yet been
verified by the pilot study results. Further, discus-
sion of the Fairfield Duck Club Program (page II-6)
points out the severe algae problems that have occurred
with the use of waste water on typical duck clubs. We
know that future studies are planned which will assess
the effects of using highly diluted waste water and
modified marsh management practices. You should refer
to these future studies and identify alternative sources
of water in the event the use of waste water is deter-
mined to be infeasible. (DFG)

Response: The paragraph has been reworded to include results
of the 4-year study program, which has now been completed. USBR
has not yet completed the final report, but it will be issued as a
Four-Agency Ecological Study Report when it is complete.
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Comment: On page III-19, "Scirpus" is misspelled and
should be capitalized as a proper name. (DFG)

Response: The correction has been made.

Comment: On page III-20, "Neomysis" should be capital-
ized as a proper name. American shad and threadfin shad
are both present in the Marsh. (DFG)

Response: Corrections have been made.

Comment: On page III-23, the fitted line for "Central
Valley" waterfowl stocks does not appear to be valid.
The line should be fitted by the best available statisti-
cal method. (DFG)

Response: The graph is pictorial. If a statistical ,~ethod
were employed, it would be a three-segment chart, which would be
somewhat misleading. This chart was provided by the U. S. Fish
and Wildlife Service and was used by OSBR in its 1982 report,.
"Special Report on the Suisun Marsh Management Plan". DWR
believes the graph is reasonably accurate and provides an
understandable presentation of the information.

Comment: On page III-25, the Rare and Endangered chart
is incomplete; it should include the bald eagle, pere-
grine falcon, and salt marsh harvest mouse under the
Department of Fish and Game columns.

The thicktail chub has been declared extinct by the
California Fish and Game Commission. (DFG)

Response: The chart has been corrected.

Comment: Concerning page III-26, first paragraph, last
sentence, both O. S. Fish and Wildlife Service and
Department of Fish and Game consider the mouse
endangered. (DFG).

Response: Text has been corrected.

Comment: Concerning page III-28, second full paragraph,
last sentence, the conclusion that nature study may
become the most important activity in the Marsh is
misleading. Nature study may be expected to increase.
However, we anticipate that waterfowl hunting and
fishing will also increase and continue to be the most
important activities in the Suisun Marsh. (DFG)
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Response: Text has been corrected.

Comment: On page [[I-31, the citation is inadequate.
We believe that the mean annual salinities should be:

Brass Buttons:             8.9 - 30.5 PPT TDS
Alakli Bulrush             6.9 - 32.5 PPT TDS

Response: Correction has been made.

Comment: Concerning page V-20, the Goodyear Slough
facilities may require fish screens. This point should
be discussed in the document and the installation of
screens provided for, if determined necessary. (DFG)

Information has been added.Response:

Comment: On page IX-12, recent surveys do not discount
the probability of breeding populations of California
clapper rail in the Marsh. (DFG)

Response: Recent surveys (DFG, 1980, and Harvey, 1980) do,
in fact, indicate breeding populations of the California clapper
rail in the Marsh. The biological assessment prepared by USBR to
initiate the Section 7 consultation addressed the Marsh’sprocess
value to the rail, potential impacts, and compensation for any
impacts.

Comment: Regarding page IX-26, Recreation, potential
improvement of fishing and hunting opportunities with
construction of the Potrero Ditch should be explained.
(DFG)

Response: Section on recreation at Potrero Hills Ditch has
been rewritten to include fishing.

Comment: Regarding page IX-29, Wildlife, recent results
from salt marsh harvest mouse surveys should be included.
(DFG)

Response: The most recent salt marsh harvest mouse survey
data have been included in the final EIR.

Comment: On page IX-36, potential impacts on black rail
habitat are discussed in most evaluation sections.
Impacts on the black rail may not be significant if most
of the areas affected are virtually all pickleweed. A
DFG report, "California Black Rail Breeding Season
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Survey in Central California; 1977", by Timothy D.
Manolis, describes the importance of pickleweed and
associated vegetation. The Department of Fish and Game
has recently completed a survey of marsh habitat
affected by the project. The results of this survey
should be assessed to determine the probable impacts on
black rail. (DFG)

Response: The Plan of Protection will impact the black rail
habitat primarily by construction of facilities. The disbu~ances
to habitat would be isolated in location and time. Due to the
staged construction of the individual Overall Facilities, an area
disturbed during the construction of one facility would have time
to recover before construction disturbed another area.

The results of the survey mentioned in the comment have been
assessed. The report of the surveys found no black rails in the
areas expected to be impacted by project construction. Black
rails found in a 1976 survey were found in tidal sloughs and other
areas that would not be impacted by project construction.

Comment: Regarding page B-7, fish occurrence studies
are now in progress, and necessary screening wil! be
concurrent with construction of the facilities.
(DFG)

Fish screens may be required on facilities whereResponse:
the loss of fish may occur. DWR believes that the benefits to
fish of new screened diversions, which replace old unscreened
diversions, will more than offset any fish losses caused by the
project.

Comment: Page III-29 states, "During recent years,
because of increased upstream depletions, it has been
increasingly difficult to maintain the species of
brackish marsh vegetation which contribute to the
value of the Suisun Marsh as wintering habitat"
(emphasis added).

Since the report seems to be saying that such "increased
upstream depletions" are the cause of the water quality
problems and, hence, the deterioration of the Suisun
Marsh, it would seem logical that limitation of such
upstream depletions should be discussed as an alterna-
tive, at least during extremely dry years. (SL)

Resppnse: Impacts of meeting Marsh water quality standards
with outflow are equivalent to those of limiting upstream
diversions. Those impacts, discussed in the EIR, were judged too
severe for that alternative to be considered further.
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During the 1976 and 1977 drouqht years, there ~ere re~uctions
in upstream water use and in water exported by the SWP. Under the
present system of operation, with a repeat of 1976-77 conditions,
DWR would once again restrict the amount of water exported. DWR
is bound by Decision 1485 and agreements to provide 2 million
acre-feet of water to the Oelta for municipal and industria! use
and to meet water standards for fish and agriculture.

If the~e are two or more critical yea~s in a row with
upstream storage at a low level, it may be necessary for all water
users, including Suisun Marsh to absorb a deficiency in supply.
The proposed deficiency wate~ qual~ty standards for the Marsh are
described on page 49.

Comment: No supporting documentation is given for the
statement made repeatedly throughout the report that:

"The aquatic barriers that would be created by the new
ditches are not expected to have a significant adverse
impact on wildlife".

The Potrero Hills Ditch, which as proposed will be
147 feet wide, will effectively make the Potrero Hills
an island. It is not clear that this will have no
impact on the migration, predation, and genetic
exchange of the plant and animal populations of the
Potrero Hills. As you are aware, the Suisun Marsh Plan
states that:

"Existing uses should continue in the upland
grasslands and cultivated areas surrounding the
critical habitats of the Suisun Marsh...where
feasible, the value of the cultivated lands as
habitat for marsh-related wildlife should be
enhanced".

As we stated in our earlier letter, we believe the
Commission will be concerned that the const~uc%ion of
these water barriers, particularly the Potrero Hills
Ditch and the Boynton-Cordelia Ditch, will change the
nature of the available upland habitats and may
adversely affect the ability of the landowner to use
these lands for agricultural purposes. We feel that
the~e should be so~e discussion of these potential
impacts. The staff continues to believe that the
construction of pipelines using the prescribed guide-
lines of the Suisun Marsh Protection Plan may have less
long-term environmental impacts than the construction of
open channels where the channels would traverse long
distances, particularly in the secondary aan~gement
a~ea ( ~CDC )
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Response: The Boynton-Cordelia Ditch follows the alignment
of an existing channel, which is a barrier as defined by San Fran-
cisco Bay Conservation and Development Commission. This 50-foot-
wide ditch serves as an apparent property line, with agriculture

both sides of the ditch. The existing ditch will be widened toon

169 feet and a new drainage ditch will be constructed north of the
Boynton-Cordelia Ditch. This will entail the loss of 70 acres of
agricultural land in the secondary management area. The new
ditches will not have an adverse effect on the landowner’s farming
operation. It will only affect the amount of farmable land
available. The landowner will receive compensation for lands
lost. The new ditches will have no more adverse effect on the
existing upland habitat and wildlife than now exists.

The Cordelia-Goodyear Ditch will be constructed parallel with
Highway 680 along the dividing line between marsh uplands and
managed wetlands. As the ditch would be on the dividing line
between uplands and wetlands, there would be little or no
environmental effect on vegetation and wildlife.

The Potrero Hills Oitch will be constructed across both the
primary and secondary management areas, presently used for agri-
culture. While it is true that the Potrero Hills Ditch could
create a barrier to the free movement of land-dependent animals,
no adverse effects on animal or plant communities a~e expected for
several reasons. First, no known migration trails cross the ditch
alignment, probably because the area is dominated by resident,
rather than migratory, animals. Second, the ditch will not repre-
sent a barrier to many plants and animals, such as birds, swimming
mammals, insects, and wind-borne seeds. Third, bridges with fill
approaches are planned for three road crossings. The wide road
shoulders will undoubtedly be used as animal pathways.

The belief by BCDC staff that pipelines are preferable to
open channels has some merit; however, pipelines are not without
adverse impacts. There could be high mortalities as fish are
drawn into the pipe. The mortality rate would depend on the
length of travel and water quality conditions encountered. The
cost of either a 70-foot-diameter pipeline or 49 ten-foot pipe-
lines to convey the volume of water needed would be high relative
to that of the open channel. Placing heavy concrete pipe in this

of the Marsh could produce settlement because of the soils inarea
the area. Special bedding and backfill material would be
required. The source of this material could have an impact on
areas outside the Marsh.

Although they may alter the travel routes of certain animals,
open channels have considerable wildlife value, especially when
compared to grasslands or agricultural areas. The edge effect and
the diversity of wildlife species that prefer water areas and
riparian channel banks far outweigh any adverse impacts expected.
Because the genetic exchange of plant life is carried out mostly
by the transfer of pollen and seeds (by birds, bees, and the
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wind), thi~ ditch will bare no significant effect in these areas
of concern.

Comment: As you are aware, the Commission must also
find that no alternative exists to any proposed fill
project and that the proposed fill will not have harmful

the It is not at all clear that otherimpacts on Bay.
alternatives involving considerably less fill and
disturbance of the Suisun Marsh have been sufficiently
examined for the Commission to make this finding. It
also seems clear that the increased freshwater diver-
sions that approval of this project would permit will
significantly impact San Francisco Bay.

As stated in our earlier letter, the staff believes
that the proposed water control structures at Goodyear
Slough and Montezuma Slough be in conflict with themay
McAteer-Petris Act, the San Francisco Bay Plan, and the
Suisun Marsh Preservation Act and Protection Plan. The
San F~ancisco Bay Plan Policy on Water Surface Area and
Volume states, in part, that:

"water circulation in the Bay should be main-
tained, and improved as much as possible. Any
proposed fill, dikes, or piers should be
thoroughly evaluated to determine their effects
upon water circulation and then modified as
necessary to improve circulation or at least to
minimize any harmful effects".

It is obvious that such proposals may have profound
impacts on water circulation of Bay waters, as well as
adversely impacting navigation, fish migration, and
normal salinity gradients. Therefore, we believe that
the impacts of constructing such barriers must be much
more thoroughly analyzed and understood before the
Commission could approve their construction. (BCDC)

Response: The Plan of Protection is implementing a mandate
from the State Water Resources Control Board. The SWRCB has the
legal responsibility for approving water appropriations and
diversions. SWRCB granted the authority to divert water in
Decision 1485. If BCDC takes issue with diversions of water from
the Delta, it should petition the SWRCB for reconsideration of
Decision 1485. Trying to block implementation of Decision 1485 by
refusing to grant permits for a mitigation program mandated in
that decision is inappropriate. Governmental agencies should work
together to give effect to all the laws and to serve the many,
potentially competing, public policies that are reflected in those
laws.

,!
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The changes caused by the Montezuma Slough control st£ucture
during dry and critical years when the structure is operating
are:

In conjunction with the other marsh facilities, prevent the
marsh water from exceeding applicable water quality standards.

° Change the flow of Montezuma Slough by changing the net flow
of 300 cubic feet per second easterly to 2,095 cubic feet per
second westerly, only when the system is operating. This will
keep the marsh water quality at a uniform level by using the
better quality wate~ available fro~ the Sacramento River at
Collinsville. There will be no net effect on the water of
San Francisco Bay due to this change, because water diverted
at Collinsville returns to the system at Suisun Bay and
additional releases will be made to prevent water quality
standards from being violated due to the diversion at
Montezuma Slough Control Structure. Minimum quality west of
Benicia may actually improve due to the additional releases.

° The gates will operate with the tidal cycle. They will be
open during incoming tides and closed during outgoing tides.

The gates, flashboard opening, and boat lock, will be open
the major portion of the time during normal and wet years, and
from May to September in all years, to allow the water to flow
unobstructed.

The impact on salinities of the Marsh will be positive rather
than adverse. During dry and critical years, the structures will
block the easterly flow of saline water and will pump quality
water in a westerly direction to maintain the brackish water
nature of the Marsh.

There may be an adverse impact on fish migration due to
predation that may occur at the structure during dry and critical
years or when the structure is operating on the tidal cycle. Due
to the presence of the structure itself, minor increases in preda-
tion will occur during normal and wet years.

There would not be an adverse impact on navigation, because
the lock would be of adequate size to handle recreational craft.
It would always be open during the main boating season, May to
September, and it would be a hindrance only when the structure was
operating from September through May.

Movement of large barges and dredges into Montezuma Slough
between the Grizzly Island Bridge and the proposed control struc-
ture can be accommodated. When this is required, the 60-foot
flashboard opening could be opened to permit passage, or the
center section of the bridge could be removed to allow heavy
equipment to pass through.
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DWR believes the Suisun Marsh Plan of Protection is consist-
ent with the McAteer-Pet~.is Act, the San Francisco Bay Plan, and
the Suisun Marsh Preservation Act .~nd Protection Plan. The pur-
pose of the Plan is to maintain wa~er quality in the Marsh by
improving water circulation and promoting the flow of high quality
water into the Marsh by way off Montezuma Slough. The Plan will
result in an increase in water area in the Marsh. It will main-
tain a salinity gradient to preserve brackish conditions, ~.~ther
than allowing the increases in salinity that would result ~om the
absence of the plan and ~roject. The project is designed to
protect the wetland habitat and, thereby, to protect the r.a~e and
endangered species that live in the area. The project will also
result in increased public access to the shoreline and wate~ in
the Marsh. New public roads and launching ramps will increase the
opportunity for fishing, nature watching, and boat launching.
Mitigation measures such as fish screens on new diversions will
minimize adverse effects on, and possibly enhance conditions for,
~ish populations.

This EIR will support DWR’s applications to BCDC for permits
to construct the various project facilities in the Marsh.

Comment: The Plan of Protection estimates tha% the
project will involve excavation of approximately
1,121,000 cubic yards of material, with approximately
half of that being used in the construction of project
facilities. The report further states that the
remaining spoils will be used either in other projects
outside the Marsh or disposed of in a manner acceptable
to all regulatory agencies. One suggestion to "spread
the spoils out on grazing lands in the secondary manage-
ment zone of the Marsh" would appear to substantially
disturb the wildlife habitat and grazing use of the lands
and be in conflict with above Suisun Marsh Protection
Plan policy. (BCDC)

Response: The statement that spoil disposal would disturb
wildlife habitat could be true. Short-term disturbance must be
weighed, however, against long-term benefit. DWR believes that
spoil can be placed in areas acceptable to regulatory agencies.
Spoil could be placed on existing marsh levees or spread on the
club ponds that have bottoms with low elevations. This would
improve habitat and substantially aid duck clubs in operating
their areas in conformity with good water management practices.
USCE recently completed a dredging project using this method of
disposal, and environmental disturbances were ,a,~ch less than had
been anticipated.

Comment: As stated above, the staff does not believe
that all alternatives to the Plan of Protectionproposed
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have been sufficiently studied for the Commission to
find that no better alternative to the project exists.
Almost all of the selected alternatives are dismissed
without any discussion of whether variations of the
alternative were considered, or whether the alternative
was subject to any degree of model testing. For
example, one of the likely routes of the North Bay
Aqueduct will be through the northwestern portion of the
Marsh. TapDing into the Aqueduct at key locations may
eliminate the need for constructing the Potrero Hills
and Boynton-Cordelia ditches and may more effectively
serve the western portions of the Marsh than the project
proposed in the Plan of Protection. Combined with
releases of fresh water in the Sacramento River suffi-
cient to attain the water quality goals of Decision 1485
in the eastern sections of the Marsh, this alternative
may meet the water quality standards at less environ-
mental and economic costs.

Nor is it clear that 2 million acre-feet of fresh water
would be required to provide full protection to the
Suisun Marsh in dry and critical years. It is implied
that this estimate is based on the assumption that the
2 million acre-feet of water would be released to the
Sacramento River and be dispersed naturally throughout
the Suisun Marsh. It may be possible to reduce
significantly the amount of fresh water necessary to
attain sufficient water quality if freshwater (including
possible releases from the neighboring sewage treatment
facilities) is released at strategic locations
throughout the Marsh. (BCDC)

Respo.nse: The alignment of North Bay Aqueduct has removed it
from being a viable source of quality water for the north portion
of the Marsh. The use of this source for the westerly portion of
the Marsh would have several negative results that are considered
to be greater than the benefits derived.

° The cost of constructing a larger North Bay Aqueduct to
transport an additional 212 cubic feet per second is too high
for the value received.

°
Because the water to be used is Sacramento River water,
miqrating fish would be confused by the water and be delayed
in their migration, with possible adverse effects.

° Placing this amount of quality water into the natural water-
way in the westerly portion of the Marsh (Suisun, Green
Valley, and McCoy creeks) would freshen the water to a point
where the area salinities could be too low. This could lead
to the loss of pickleweed, which is the habitat of the
endangered salt marsh harvest mouse.
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Water used from the North Bay Aqueduct would have to beO

replaced on a one-for-one basis to maintain salinity control
below Rio Vista; water taken at Collinsville would not.

To fully protect S~isun Marsh in dry and critical years will
require 3.8 to 4 million acre-feet of water in addition to that
required for fish, agricultural, and municipal and industrial use.
Treated waste water is a viable source to supplement some of this,
according to USBR testing. The Department of Health Services,
which must approve the use of treated waste water, indicates that
it will have to be mixed at a I to I ratio to reduce algae growth
that has appeared in test ponds. Treated waste water will be
mixed with water from Boynton Slough and used in the westerly
portion of the Marsh via Boynton-Cordelia Ditch and Cordelia
Slough.

Comment: It is not clear what, if any, public access is
proposed as part of the project. As all projects within
the Commission’s jurisdiction are required to provide
maximum feasible public believe that access, we public
access, consistent with the policies of the Suisun Marsh
Protection Plan (listed on pages 5 and 6 of our earlier
letter) should be considered. The Department of Fish
and Game, Solano County, and BCDC should be consulted
before any public access improvements are finally
proposed. (BCDC)

Response: Most of the Marsh is private property, operated by
private hunting clubs. Members of these clubs pay a fee to join
and are assessed additional fees annually for club maintenance and
improvements. Uncontrolled recreation, especially during hunting
season, would be detrimental to the operations of these clubs. If
recreation is provided, conflicts with hunting must be limited.
The areas must also be patrolled for litter and for fire
prevention during the dry season.

To avoid possible conflicts with the private hunting clubs in
the area, recreational opportunities provided by the project will
be limited to activities other than hunting. These activities may
include fishing, boating, and nature study. New boating access
may be provided at the Grizzly Island Bridge. Public access to
the shore of Montezuma Slough may be provided on the road to the
Montezuma Slough control structure. Other public recreational
opportunities are already provided in the Grizzly Island and Joice
Island Wildlife Management Areas, which comprise 13,700 acres.
With the potential addition of up to 1,000 acres of mitigation
lands, these public lands will provide substantial recreational
opportunity for the public.

Comment: We are concerned that the 60-million-dollar
estimated cost of the Plan of Protection may not reflect
the true cost of the proposed plan. Levees will have to
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be continually maintained in order for the Plan of
Protection to work, and as stated in the report,
"Maintenance of levee systems in the Marsh is a
continuous and expensive process" (pages III-33).
Already portions of the levee constructed but a year ago
as part of the Initial Facilities have subsided and in
at least one location, may have to be relocated. Water
control structures, tidegates, and fish screens will
also have to be maintained, repaired, and replaced. The
staff believes that these costs should also be included
when evaluating the proposed Plan of Protection.
Including these costs will provide a true measure of the
cost effectiveness of the proposed Plan of Protection,
and it may be that an alternative requiring less
physical modification of the Marsh would do a better job
for less money. (BCDC)

Response: The implementation schedule on page 121 of the
Plan of Protection shows the operation, maintenance, monitoring,
and replacement costs for the facilities.

Comment: The proposed Plan of Protection ensures only
that good quality water will be available for use but
does not ensure that it will be correctly used. The
report briefly discusses the fact that the U. S. Soil
Conservation Service (SCS), under contract with the
Suisun Resource Conservation District, is working to
provide individual mangement plans for the various clubs
served by the project. We feel that these management
programs are an essential element of the Plan of Protec-
tion, and the report should include a discussion of how
such programs will be implemented. An indication of how
many clubs are currently following good water management
practices, how many can be expected to do so in the
future, and the location of the clubs practicing good
water management would be helpful to the Commission.
Assisting the clubs to ensure proper management prac-
tices may well be a cost effective method for making
sure the project has its intended result. (BCDC)

Response: The SCS has developed management plans for 82 of
the 168 private ownerships within the Primary Management Area of
the Marsh; the plans have been reviewed and certified by BCDC.
SCS is working on plans for the remaining clubs. Each of these
plans identifies the water management facilities necessary to
flood and drain the property within 30 days. DWR will provide
adequate quality water to the Marsh for the clubs’ use. Assuring
proper day-to-day management of the clubs is outside DWR
responsibility. This responsibility is assigned to SRCD in the
p~oposed DWR/DFG/SRCD contract. SRCD has acted responsibly in
adopting a Marsh Management Program, complete with ~egulations for
the management~of the duck clubs. SRCD sponsored legislation,
AB 2090, which became effective in October 1982, that granted SRCD
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power inspect compliance SRCD regulations.the to clubs for with
AB 2090 also provided a vehicle for State reimburse~nent of
50 percent of the O&M cost incurre~ in improving the wildlife
habitat. The individual management plans prepared by $CS must be
approved by the SRCD, reviewed by OFG, and certified by BCDC. DWR
believes that this process will better assure good management.

Comment: The project may have several important impacts
on fish and wildlife. These are only superficially
discussed in the Draft Environmental Impact Report. For
example, will operation of the Montezuma Control
Structure affect the migration of king salmon, steel-
head, and other anadromous fish? The report states that
one project impact would be that "in the eastern portion
of Montezuma Slough, net velocities would approach or
exceed those found limiting for Neomysis. Neomysis
populations could be reduced in that area, with a
corresponding reduction in fish that depend on Neomysis
for food-notably striped bass". (Page IX-9). How
significant is this potential impact? Can sizeable
reductions in the populations of Neomysis and striped
bass be expected? Several endangered plants are found
in the Suisun Marsh. Will any of these plants be
affected by the construction and/or operation of the
project facilities? The report states that "The work of
constructing the facilities would have little environ-
mental impact" (Page IX-5). Yet over 1,000 acres of
wetlands and uplands habitat will be at least temporar-
ily destroyed during project construction. This is a
major and substantial adverse impact; the loss of this
amount of wildlife will result in at least some tempo-
rary reductions in the population of some of the fish
and wildlife species inhabiting the Marsh. Could such
losses be significant for any given species? As yet, no
fish screen has yet been devised that actually works.
How many fish can be expected to be killed during the
operation of water control structures without fish
screens? How likely is it that an effective fish screen
will be available by the time the facilities are in
operation? How will the project affect salinity gradi-
ents throughout the Marsh? Are these changes in
salinity gradients sufficient to disrupt normal behavior
of various aquatic animals (including fish) living in
the marshes, sloughs, and channels? (BCDC)

Response: Department of Fish and Game publication, "Aquatic
Resources of Suisun Marsh with an Analysis of the Fishery Effects
of a Proposed Water Quality Maintenance Plan", October 1980,
states that implementation of the recommendations found on page 21
of the publication will minimize adverse impacts of the project
and avert significant reductions in fish populations. Those
recommendations will be instituted as part of the design and
operation of the project.
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From July to September 1980, Stephen P. Rae, State Plant
Ecologist, Oepartment of Fish and Game, periodically visited the
area proposed for ground disturbance. Based on his field surveys
and review of file information, he has not been able to document
the existence of the following plant species within the proposed
areas of activity:

Aster chilensis vat. lentus (Suisun aster)
Cicuta bolanderi (Water hemlock)
Cirsium hydrophilum var. h~drophilum (Suisun thistle)
~ord~lanthus mollis ssp. mollis (Soft haired birds beak)
Lasthenia conjugens (Contra Costa gold fields)
Lath~rus jepsonii ssp. jepsonii (Oelta tule pea)
~Legenere limosa (Greene’s legenere)
Lilaeopsis masonii (Mud Flat quill-plant)

Species of wildlife found within the Marsh are distributed
over large areas. Construction activities, while disturbing local
areas, will not, therefore, significantly affect any given
species. OFG and DWR believe that this is also true for
endangered species, such as the salt marsh harvest mouse.

The opinions expressed relative to fish screens are not
shared by DWR and DFG. Considerable time, effort, and expense is
being and will be spent to design, construct, and operate effec-
tive fish screens. None of the preproject diversions to duck
clubs in the Marsh were screened. The screening of major diver-
sions, such as Roaring River Slough, Grizzly Ditch, and possibly
Morrow Island Ditch, will, therefore, incidentally improve an
existing condition that is detrimental to anadromous fish.

Comment: Throughout the report, it is stated that
appropriate mitigation for adverse impacts is being
studied. The staff believes that the Commission would
be reluctant to consider any project of this magnitude
without an accompanying mitigation plan which would

that all project impacts would be effectivelyassure
mitigated. For example, the Channel Islands, the
southern tip of Joice Island, and the Van Sickle-Chipps
Island area will not be protected by the facilities
proposed in the Plan of Protection. Mitigation for
these areas should be provided as part of the project.
The project will also involve the "permanent conversion
of 464 acres of marsh and 37 acres of upland habitat to
505 acres of water surface and 6 acres of road surface"
(page IX-36). First, the report never explains why
these figures do not add up. Secondly, although the
report indicates that the Department of Water Resources
recognizes that these project impacts must be mitigated,
the BCDC staff believes that a mitigation proposal will
have to accompany any application for the facilities
proposed in the Plan of Protection, and that the mitiga-
tion proposal should also be discussed in an appropriate
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environmental document. We also believe that as the
entire project can be viewed as mitigation for adverse
impacts caused by the water projects, the Department of
Water Resources should consider additional mitigation
measures to ensure the success of the Plan of Protection.
For example, we believe that the Department of Water
Resources should consider assisting in the management of
those clubs practicing poor water management. (BCDC)

Response: Up to 437 acres of wetland and 96 acres of
uplands, will be altered to new uplands and water surface. If DWR
finds it feasible, this change will be mitigated by acquisition
and development of new wetlands as is outlined in USBR’s
Biological Assessment, attached to the EIR as Appendix D. This
may lead to a temporary loss in wildlife habitat, but in the long
run, it could lead to an improvement for wildlife and, therefore,
not represent an adverse impact. To minimize animal loss durinq
construction, DFG proposes to remove endangered species from the
construction zone to other habitat areas in the Marsh.

Mitigation reports are included in the final EIR as appen-
dices. The project is mitigation for the adverse impacts caused
by the SWP and CVP on the Marsh. The Department of Water
Resources does not believe that additional measures, by DWR such
as poorly managed are ensureassisting clubs, needed to the
success of the Plan of Protection. This is the responsibility of
the clubs and of the SRCD.

The SWP has already provided mitigation for the adverse
impact caused by construction of the project, and DWR believes
that the Plan of Protection for the Marsh, when complete and
operational, will satisfy its responsibility to provide quality
water to the Marsh, as mitigation for the impacts of the ~WP.
Ensuring proper management of the individual clubs will be the
responsibility of SRCD, whereas the Department’s concern is to
operate the facilities and provide water to meet water quality
standards each year. Van Sickle and Chipps islands do not
presently need facilities to meet water quality standards; they
may, however, after the year 2000. It is expected that facilities
for Van Sickle and Chipps islands would be provided after the need
for them had been demonstrated.

Comment: The facilities may affect water quality
sufficiently to meet the water quality standards of
Decision 1485. But then again, there is no assurance
that the facilities will perform as expected. This
fact is tacitly admitted on page IV-12 of the report
where it is stated that "should the physical facilities
prove to be inadequate to meet the D-1485 standards,
diversion from Lindsay Slough would have to be
reconsidered", believe that theTherefore, we
Environmental Impact Report for the Plan of Protection
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should include a description of all studies performed to
determine the likelihood that the plan will achieve its
goal of meeting the water quality standards set
in D-1485. In particular, the EIR should include a
description of the model used to test the Plan of
Protection, including the assumptions made in the model
and a detailed analysis of the results of the model
tests, including the estimated range of errors.
Consideration should also be given to having an
independent analysis of the model and its results. We
believe that such an analysis is exceedingly important
as construction of the facilities proposed in the Plan
of Protection involves many risks that the plan will not
be adequate to meet D-1485 standards and that the Marsh
will be irreversibly altered by the facilities proposed.
We believe that the Commission will desire that these
risks be thoroughly known and understood, prior to their
approval of the Plan of Protection, and that they have
some assurance that the potential environmental benefits
of the project are worth these risks.

Finally, the magnitude of the work proposed and the
modifications of the Suisun Marsh necessary to .~eet
these standards make us uneasy, particularly as no
studies have yet been made of the success of the interim
facilities approved in BCDC Permit No. 35-78. Projects
of this magnitude usually have ramifications that are
either poorly understood or were not considered or
anticipated. For these reasons, the BCDC staff favors
any approach requiring less drastic physical alteration
of the Marsh, including the release of additional fresh
water. The BCDC staff believes that the Commission
would feel considerably more comfortable with the
proposed Plan of Protection if it had more concrete
assurance that: (I) The proposal were likely to work.
(2) That such a structural solution would not necessar-
ily result in long-term adverse impacts on the Marsh.
(3) If the final proposed project were in conformance
with the Commission’s laws and plan policies. (BCDC)

Response: To include copies of all the various reports to
the Plan of Protection and EIR is not practical because the
material is too voluminous. OWR will make available to BCDC, upon
request, copies of the reports it needs. DWR has met with BCDC
staff and its computer modeling consultant and has responded to
the issues raised in the consultant’s report on the marsh ~.nodel.

DWR believes that staging construction, with a period of
testing between construction of the various facilities, will
assure that the Plan of Protection will be adequate. Staging
construction will allow DWR to test and verify the assumptions
made in the Suisun Marsh model to eliminate facilities not needed
and adjust the proposed sizing of needed facilities so that their
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design will be appropriate to ierve the needs of the Marsh with
minimum adverse impact.

Roarinq River Slough has been in operation 4 years and has
delivered the quantity and quality water required by the clubs
served by it. Morrow Island Ditch has also proven its operational
capabilities during its 3 years of operation. With the quality o~
water delivered by the Initial Facilities, the clubs in the area
serviced have the potential of growing good crops of the preferred
duck foods.
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STATE WATER CONTRACTORS
AUDIT COMMITTEE

c!o 1109 Whitley Avenue
Corcoran, California 93212

November 20, 1980

Mr. Wayne MacRostie
Chief, Central District
Department of Water Resources
3251 S Street
Sacramento, California 95816

Subject: Report on "Pian off Project±on
for the Suisun Marsh"

Dear Mr MacRostie:

Set forth herein are the comments of the State
Water Contractors Audit Committee on your September
1980 report "Plan of Protection for the Suisun Marsh,
including Draft Environmental Impact Report". The
State Water Contractors Audit Committee is of course
most concerned With the cost of the program which will
ultimately be passed on to the State Water Contractors.

Our f±rst area of concern ±s that any fish and
w±idl±fe enhancement result±ng from this program and
other facilities of the State Water Project be fully
reflected in the Project purpose cost allocation.
In this connection, we note that while there has been
a slight decrease in Pintail Ducks in the Suisun Marsh
(see page III-23), there has been a substantial increase
at other Project facilities such as Clifton Court
Forebay, Bethany Reservoir and San Luis Reservoir (see
page III-22). The graph on page III-23 shows that as
a result of these facilities and other factors, there
has been an increase of more than one million (some 60%)
since the early 1960’s. We also note that about 74% of
the Suisun Marsh area is in private ownership, not
accessible to the general public and the enhancement of
conditions on these lands must also be taken into account

Co.r, ol in the cost allocation process and not charged against
the State Water Contractors.

An additional item which should be considered in
th~ allocation of costs is that the Project is purportedly
required because of a diminution of flow has been caused
by. not only diversions by the State Water Project but
also by diversions by the Central Valley Project and
others. The diversion by others includes East Bay MUD.
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Mr. Wayne MacRostie             -2-                 November 20, 1980

City of San Francisco and other northern California cities,
but also irrigators in the Sacramento and San Joaquin Valleys.
While the exact relationship is not susceptible to evaluation,
we urge that the portion of the Project required to offset
the effects of diversions by others be allocated to others
than the State Water Contractors.

The other item of concern to the Audit Committee Members
are the costs associated with the Project. We note that the
capital cost at 1979 price levels are estimated to be $60,000,000
and inflation will undoubtedly push the actual cost incurred well
above this amount. We urge that the Department do everything
within its power to keep these capital costs at as low a level
as is possible. Furthermore, we urge that the Department take
all action necessary to keep to a minimum the operating cost
of the facilities. In particular, we urge that care be taken
to limit the State’s operating cost to those necessary for its
facilities and not permit its operational activities to extend
to facilities of others such as landowners in the’Suisun Marsh.

We appreciate having had the opportunity to submit these
comments.

yours,

inney, Chairmai
Suisun Marsh Subcommittee /~
State Water Contractors Audit Committee

cc: Brent Graham
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SIERRA CLUB
I Northern California/Nevada

i Regional Conservation Committee 6014 Cone~e Avenue Oakland, California 94618

I
Mr. Wayne McRostie,Ch!ef Nov. 2_2, IO~O

I Centr~l District
3£51 "S" Street
Sacramento, C~ 95814

I Dear Mr. MecRostie:

Re: Comments by the Sierra Club on the Draft Plan of

I Protection for the Suisun Marsh and D:.~aft E!R

The Importance of Suisun Mersh in preserving many soeci<-~ of

I endangered wildlife, in supoorting migrating waterfowl, in cleansing
pollution, and 8s e unique expense of seml-wild brackish mershland
dem.~n~s ~ hizh oriorlty by all government agencies wh6se activities

i impinge on the welfare of the marsh. The Sierra Club actively worked
to pass various measures, includin% the Suisun Marsh Protection Act
~B IZIZ, designed to oreserve this unique California resouce.

I Water is the "life-blood" of the Suisun Marsh ecology. We he’ze
carefully reviewed the Proposed Plan of Protection for the Suisun
Marsh end have consulted with the Bay Conservation end Develooment

I Commission (BCDC) and California Department of Fish and Game (DFG)
in orepsring these comments.

Nor~structural vs. Structural Plan
I

We do not feel that the proposed Plan adequately evaluates the
option of the use of increased water releases ("Nonstructural") to

I safe-guard the water qualit.y of Suisun Marsh. We do not agree that
such releases cannot be construed "a reasonable and beneficia! use
of water" as the Department of Water Resources (DWR) contends (see

I ~&nIe;~)c [a l’C’°;Suir~°t~ts lhY~s t~s enln~etr~eqS~e [°u "~nec ~u°~e"~ erS~ e°cn~
ecological and envlronmentel values.

I We ask if a "middle ground" solution to Sulsun Marsh water quality
problems cannot be reached by increasing water releases above those
advocated by the Plan, but also providlf~g some structural fac~.~iltles

I to increase the "efficiency" of such releases. If feasible, such a
solution should be evaluated.

i Further, water releases must be seen in the context of benefit
downstream, e.g. flushing flows for San Francisco Bay.

We urge that the value of increasing water releases be evaluated        "
I by the final Plan in more detail.

Will the Proposed Plan Work?
I Of course, a major consideration in addressing the problem is the
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feasibility of the solution. Will the Structural Plan, if imole-
mented, provide improved water quality in Sulsun Marsh? Aside from
the use of the ~rmy Corps of Engineers’ Bay Model, is there data
and/or examoles of reasonable success? Are the preliminary structural
facillities operating as per expectations? Are there examples of similar
structures elsewhere?

Loss of Marsh Habitat and Mitigation

Is the loss of ~64 acres of marshland avoidable, e.g. by alternative
routing of ditches and alternative siting of pumping stations, ere?

We understand that DFG has additional data, including completed
studies on the endangered Black Rall and San Francisco Salt Marsh
Harvest Mouse. We concur with their desire to incorporate this
information in the Final Plan.

We agree with the concerns of BCDC as to the disposition of the
dredge spoils from construction of ditches -- where wil! this meterisl
be disposed?

In the event that the 464 acres of marshland are lost to construc-
tion, we agree mitigation is in order. Details of such mitigation
(e.g. where will new marshland be established? Under what time-table?
Using what techniques?) should be incorporated into the Final Plan.

water Law Reform and Conservation

While the issues of water law reform (e.g. instream flows, ground
water management) and water conservation ( the Sierra Club supoorts a
state-wlde water conservation effort in urban, industrial and agrlcul-
tural uses) are beyond the scope of the present Plan, we still feel
the need to point Out the Inter=relatlonships of these concepts.
Clearly, human water use patterns will ultimately determine the fate
of Sulsun Marsh; wise husbanding and conservation of the water resources
of our state can safe-guard Sulsun Marsh and other wild habitats.

Thank you for your consideration of our comments. We look forward
to working with you to develop and implement the best possible Plan
for the Protection of the Sulsun Marsh.

Sincerely your9%

Regional Vice President

cc Jeff Blanchfleld, BCDC
Glen Rollins, DFG

I
I
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DEPARTMENT OF TRANSPORTATION
MAILING ADDRESS:

UNITED STATES COAST GUARD Commander (oan)
12th Coast Guard District
630 Sansome Street
San Francisco, CA 94126

Suisun Marsh General
16500
28 October 1980

Mr. MacRostieWayne
Chief, Central District
Department of Water Resources
3251 "S" Street
Sacramento, CA 95816

Dear Mr. MacRostie:

The Coast Guard has reviewed your draft Environmental Impact Report on the
Suisun Marsh Protection Plan and has the following comments:

I. The Goodyear Slough control structure will impose a permanent
barrier to navigation for approximately four miles.

2. The Montezuma Slough water control structure will pose a
significant hindrance to navigation, restricting access to more
than 22 miles of waterway.

3. The lock size is smaller than recommended in our letter of
3 APR 80 (copy enclosed). We recommend that the length be
increased to 70 feet.

4. The method of operation although not in detail in the DEIR
appears reasonable. Will the lock be manned during hours of
operation (except when standing open)? Will there be a radio-
telephone installed?

5. We still believe that the appropriate mitigation for the
waterway obstructions is the elimination of another State
owned obstacle to navigation, the Grizzly Island Bridge. A
short drawbridge, perhaps even one operated by passing water-
craft, could be installed in the existing bridge. This would
improve waterway access for some vessels and could offset the
effects of the water control structures. A picture of a hand-
operated Bascule bridge in Europe is enclosed.

6. Your project may require the construction of access road
bridges over tidal waterways. Those will require the prior
approval of the Coast Guard. A bridge permit guide is enclosed.

I
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16500
28 October 1980

The opportunity to review this report is appreciated.

Sincerely,

Commander, U. S. Coast Guard
ChiL~%-~ids to Navigation Branch
By direction of the District Commander

Encl: I~I My Itr 16500 of 3 APR 80
Bridge Permit Guide

(3) Picture of Hand-Operated Bascule Bridge

Copy: .S-ae~Corps of Engineers w/encl.
CCGDI2 (b)
CCGDI2 (dpl)
California Dept. of Boating and Waterways

!
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J. S. BLACK~FT
Commander, U. S. Coast Guard

m chief, Aids to )(avlgatlon Branch
By direction of the District C~,-mander

m Copy to: Corps of Engineers. S. F.
Attm: Skid Hall

m
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~
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L~ Y~T ~ ~G YACHT CLUB ~TA CRUZ YACHT CLUB ~N { F~ YACHT
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~TH~ YA~T ~ ~ES~ Y~HT CLUB ORGANIZED 1896 IS~ND SAILING CLUB £~tNAt. YA(;H l f ;:
ST~KT~ ~ ~ AE~ YACHT CLUB VALLEJO YACHT CLUB ~HMES YACHT Ct UR

~ Y~ ~ DELTA YACHT CLUB ~NO YACHT CLUB ~Y VI[ W I~OAT Ct{
~IN~ Y~ ~ T~ YACHT CLUB BENICIA YACHT CLUB IS~N[) YA~ ~HT CI.Ut]

CLU~ ~

SAN FRANCISCO, CALIFORNIA ~EGIONAL AF FAI RS SECHETA~Y
RICHARD M, BOSWELL

3505 BROADWAY, SUITE 100~

To: Wa~e HacRostie, Chief OAKLAND. CALIF. 94611
PHONE: DAY: (415) 6588550

Central 9iB~rict DAY OR EVE.: 525-2511
Department of W~er Resources
325[ "S" S~ree~
Sacr~en%o California 95816

STATE~NT OF THE PACIFIC INTER-CLUB YACHT ASSOCIATION

AT T~ P~LIC H~RI.NGt NOV~BER 2~&~ 1980t FOR THE PLAN OF PROTECTION

FOR TH~ S~S~ ~RSH AND D~ E~IR0~ENTAL IMPACT REPORT (D~IR).

Gentlemen,.my name is Richard Boswell, Regional Affairs Secretary

and Chairman o£ the Delta Co~ittee of the Pacific Inter-Club Y~cht

Association. 0n behalf of our ~2 Member Clubs in the San F~ancisco

Bay - Delta ~re&~ with more than 12~000 boatin~ families, I wish ~o

record that this document does not address~o on adequately

%he si~ifican~ hindrance %o navigation %ha% the Montezuma Slou~h

Structure will pose. I~ will restrict access to mo~e than 22 milos or

waterway, and will be another S~a~e-o~ed obstacle $o navigation,. The

doc~en~ also does not address mitigation measures £o~~ this siC~.it"icanl,

hindrance to navigation. The ~. S. Coast Guard has consistently [’ecomm-

ended ins~a~].a~ion of a short draw span in the G,-izz[y Island B~’Ld~e

suitable mitigation ~or %he proposed Control Structure. There is a si~-

nifican~ in%eres~ in the marine co~ity in increasin~ ~he ~ec~eationa[

of Montezuma beneficial of %he h~an enviromnent or thisuse S!ou~h, use

natural resource. Sailboats a~e ener~-e££icien~ recreational

~ey are %he ones. tha~ will be affected the most by this structure, as

~hey are wi~h %he other Sta%e-o~ed obstacle to navigation on Montezuma

Slou~h, %he Grizzly Isled Brid~e.

We are as%o~ded %ha% those responsible for the draftin~ of this

repot% have ~o~ally i~ored %he Coast Guard’s ~epea%ed assertions about

%he Control Structure and Small Craf~ L6ck’s adverse impact on n~v[Sation

I Cont±nued nex~ page
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To: Wayne MacRostie, DWR November 24, 1980
From: Dick Boswell, PICYA Page, two

~f Montezuma Slough, as well as their mitigation requests.    It

Boating’s intention to fully support the Coast Guard’s posi

This Report ignores the fact that Montezuma Slough is a navigable

public waterway, and the existence of the Public Trust over s~cl~ wat(,~’-

ways. There are State and Federil Agencies that guard that tNust. No

individual or agency has the legal right to block or restrict such a

waterway. They may apply for that right to the Corps oC ].,ng:~ne(~’s oh’

Coast Guard, as the case may be. At that time individuals and govern-

mental agencies have the right to state their position, and it would

prudent to consider the position o£ the involved agencY.as.

A case in point was the Coast Guard Public Hearing of April 19, .[979J

Re: The Joint Application by the County of San Joaquin and the MacDon~

Island Reclamation District #2030, for a Fixed Low-level Bridge over

Turner Cut. The Applicants had ignored advance warnings by Coast Gua~’d

Staff that approval recommendations were contingent upo]1 ~[nclusion oi’

draw span in the bridge. At the Hearing, Boating interests certainly

justified the Coast Guard’s advance warnings.

The Applicant’s EIR for the Turner Cut Bridge adversely conside~ed

the alternative of a traditional 90ft. drawbridge and the personnel cost

of operating the draw. We proposed at that Hearing, that it was time t~,

re-think traditional drawbridge engineering, and to desig~n a low-cost

span with a 25’ to 30’ opening for pleasure craft, using automat~,d conL~’o

(The Coast Guardhas granted permits for numerous automated bridges ac~’os~

the nation.) The Applicants immediately endorsed that concept. Tl~ey

subsequently designed a hydraulically operated ".slide-back" opening" span,

which the Coast Guard l~as since approved.

A copy of the Design Engineer’s sketch of the Turner" (h~t BPi~Ige sl

opening is enclosed with this statement, along with a reprint oI" t~e

Federal Register, Voi.43, No.218 of November 9~, 1978, describ:ing t1~e

operation of a fully automated R.R. Bridge across t]~e Victov[.a C]u~,*nel

Texas. The Coast Guard has also sent you pictures oi" tile na,-Pow d~’aw

spans across the waterways in Europe, which are so well counterbalanced

that one person can raise them by hand.

continued next page
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To~ Wa~e MacRostie, DWR November 24, 1780

From~ Dick Boswell, PICYA page three

ge are not saying ~no Control Structure~, W’hat ~e are saying is

that the Coast Guard has solid reasons and strong support ffo~’ their"

request for an opening span in the Grizzly Island Bridge as a mitigation

measure for the Montezuma Slough Control Structure’s further detrimenta.J

effect on navigation.

Thank you very much.

END STATEMENT

Attachments: 2

cc: U.~. Coast Guard, 12~ District,
Aids to Navigation Branch

San Francisco Corps of Engineers
Department of Boating and Waterways
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BOARD OF SUPERVl~ORS                                                                                       COUN~ ADMINISTRATOR
WALLACE L. BRAZELTON (DI~. @4)                                                                                  DAVID BALMER

CHAIRMAN                                                                                                       (707) 429-6211

OSBY DAVIS (DIST. ~t)                                                                                             CLERK OF THE BOARD
~RRY ASERA (DIST. ~2)                                                                                            JOHN B~CKLOCK
JAN HEWI~ (DIST ~3)                                                                                               (707) 429-6218

RICHARD BRANN (DIST.

COURT HOUSE
FAIRFIELD, CALIFORNIA 94~33

November 18, 1980

Mr. Wayne MacRostie
Chief, Central District
Department of Water Resources
3251 "S" Street
Sacramento, CA 95816

Dear Mr. MacRostie:

Re: Plan of Protection for the Suisun Marsh including
Draft Environmental Impact Report

Thank you for the opportunity to comment on the Department of
Water Resources "Plan of Protection for the Suisun Marsh". As
you are well aware, your proposed project lies entirely within
Solano County, and the protection of the Suisun Marsh has been
of utmost concern to the Board of Supervisors. The County fully
supports all efforts to mitigate water quality problems due to
increased salinity intrusion into the Suisun Marsh, and we recog-
nize that this project could represent an important step in
providing a long-term solution to this situation.

The project does, however, propose substantial alterations to the
Marsh environment which are very technical in nature, and, as such,
requires considerable review and analysis by all affected agencies.
As a result of our preliminary review of the project, and its Draft
Environmental Impact Report, the County does have several areas of
concern with the report as currently drafted.

The report is somewhat superficial considering the huge public ex-
penditure and the large amount of environmentally sensitive habitat
that would be disturbed. It seems that the underlying concept is
somewhat theoretical and that there are still many uncertainties as
to how efficiently the system will work. There is a major emphasis
on monitoring all aspects of the project and continually evaluating
its performance which is valuable in assuring the optimum performance
of the system but the report gives the impression that it is not
really known how well it will work. In some sections, it is actually
stated that DOWR does not have any idea what the impacts might be.
It seems critical to Solano County that the performance of the project
be assured and the impacts thoroughly addressed prior to spending
millions of dollars and adversely impacting that much valuable habitat.

C--054209
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Mr. Wayne MacRostie
November 18, 1980
Page Two

Besides a general concern over the lack of detail in addressing
the impacts of the project, we do have several concerns over the
short-term impacts during construction and the long-term impacts
of the project itself. These are outlined below:

Short-Term Impacts

The DEIR begins by stating "the work of constructing the facilities
would have little environmental impact". The County believes that
construction operations could have an impact and some of these con-
cerns came to light during construction of the initial facilities phase
of the project. A major concern is the adverse impact on our local
road system of transporting construction materials and heavy equipment.
During the construction of the Roaring River Project, damage to Grizzly
Island Road was so extensive, it became necessary to formalize an a-
greement between Department of Water Resources and the County to
provide funds for road reconstruction. We assume Department of Water
Ri~sources will recognize the same responsibility for the remaining
projects and request that prior to awarding of future contracts DOWR
meet with County staff to determine a method for preserving local roads.
Construction of the project could also result in the temporary closing
of existing roads for new bridge construction. What impacts this
might have on existing uses in the Marsh and Potrero Hills is not known.

The other area of great concern deals with the dredging and removal of
natural materials and the disposal of such spoil materials. The DEIR
indicates that 1,121,000 cubic yards of materials is to be excavated.
About half would be used for the project facilities but it is not
clear how the other half would be disposed of. It explains that half
of the excess might be needed by the City of Fairfield. It is not
known what it is to be used for or what the composition of such ma-
terial might be. The remainder is proposed to be used for cover on
the Potrero Hills landfill or be spread out over grazing lands in the
secondary management area. At one point, it is even proposed that
spoils be spread over existing marsh vegetation. Disposal of spoils
in this manner is very questionable and must be addressed in greater
detail and specific sites considered for disposal need to be identi-
fied.

The County is further concerned that the DEIR does not adequately
address the problems of noise and dust pollution, increased sedimentatio¯
and turbidity, sources of borrow materials, energy usage, and the
location of "staging areas" for storage of materials and equipment.
The report should also indicate what type of governmental permits are
necessary and what guidelines must be followed. The Suisun Marsh
Preservation Act and Protection Plan as well as the County’s local
component of the Suisun Marsh Local Protection Program specifically

C--05421 0
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Mr. Wayne MacRostie
November 18, 1980
Page Three

require certain types of construction techniques and provisions
for undergrounding of utilities which must be incorporated in the
project. A project of this magnitude in an environmentally sensi-
tive area requires greater detail in addressing these problems.

Long-Term Impacts of the Project

The County is deeply concerned about two main long-term impacts of
the project. The project would result in a significant loss of habi-
tat and would create several major barriers to wildlife movement in
the Marsh. It would seem that the loss of 424 acres of marsh vege-
tation including important habitat of several rare and endangered
species would indeed be significant. The report indicates that the
impacts would be small but certainly no information is given to sub-
stantiate this claim. The only real mitigation suggested is to
compensate by developing improving elsewhere,the loss and habitat
most likely within the secondary management area. It should be noted
that while taking extensive agricultural lands out of production for
use as marsh habitat may help the Marsh, it also impacts upland grazing
lands currently in production.

The project also could result in the loss of fish and wildlife to an
unknown extent. The report indicates that no wildlife surveys have
been done in some sections of the Marsh and that the impacts to fish-
eries have not been fully evaluated. Increased flows within some
waterways could also result in the loss of neomysis shrimp which is
the major food source of striped bass. This impact should be further
addressed in the report.

The second major area of concern deals with barriers to wildlife move-
ment that will be created by the project. The facilities would create
miles of new ditches with very little area provided for wildlife move-
ment. The report states that the Potrero Hills Ditch which runs from
Luco Slough to Hil! Slough for a distance of 3.5 miles and will be up
to 150 feet wide in areas "should not result in significant adverse
impacts to wildlife". Besides creating a barrier to wildlife, the
ditch could have significant visual impacts due to its proximity to
Suisun City and State Route 12. A cross section of the ditch showing
levee heights would serve to better evaluate such an impact. The re-
port should also address the potential for use of waters flowing through
the ditch for irrigation purposes on adjacent grazing lands, effect
on nearby wells, and potential for contamination of marsh waterways
from the abutting solid waste facility.

Also of concern is the operation of the Montezuma Slough Control struc-
ture. The Collinsville-Montezuma Hills Area Plan and Program provides
for the construction of marina facilities in close proximity to the
structure near Collinsville. Such a marina facility could increase
recreational use of the eastern portions of Montezuma Slough and it
is not known what effect the operation on the control structure might
have on the recreational use.
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!
Mr. Wayne MacRostie
November 18, 1980                                                                   ¯
Page Four

We thank you for the opportunity to express our concerns and hope
that our comments may help in assuring the best possible design
for the project. As we have previously stated, we share your concern
over improving water quality within the Suisun Marsh and will coop-
erate with you to the greatest extent possible. Should you have any
questions regarding any of our comments, please feel free to contact
the Board or any affected County department.

Very truly yours,

WAL~CE L. B~ZELTON
Chairman
Solano County Board of Supervisors

WLB/TLC/jf
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I
KERN COUNTY WATER AGENCY

i 4114 Arrow Street, P.O, Box 58
Bakersfield, California 93302

I Directors: Telephone. 393.6200
Phillip H. Maxwell Division 1
J. Elliott Fox Division 2 Stuart T. Pyle

Jack G. Thomson Division 3 Engineer-Manager

I Floyd S. Cooley D~vision 4 GeorgeE R~bble
Robert E. McCarthy Division 5 Assistant Engineer-Manager
Henry C, Garnett Division 6

President Linda Kildebeck

I Gene A, Lundquist Division 7 Secretary

I
November 3, 1980

!
Mr. Wayne MacRostieI Central DivisionChief,
3251 "S" Street
Sacramento, CA 95816

I Dear Mr. MacRostie:

We have reviewed the "Plan of Protection for the Suisun Marsh,
I Including Draft EIR", dated September, 1980.

We have no specific comments on the above document. We do,I however, have comments regarding the apparent high cost of Suisun Marsh
fish screens when compared to the benefits received.

I We would concur with the State Water Contractors Audit Committee
Report dated September, 1980. The report expresses concern with the level
of expenditures and operating costs required for the Suisun Marsh fish
screens. Such costs are high when compared to the limited number of fishI to be affected.

Yours very truly,

I Stuart T. PyI~
Engineer-Manager

I GB:Ik

I
I
I

C--05421 3
C-054213



United States Department of the Interior
WATER AND POWER RESOURCES SERVICE

MID-PACIFIC REGIONAL OFFICE
2800 COTTAGE WAY

IN REPLY SACRAMENTO, CALIFORNIA 95825
REFER ro:MP-720
123.4                      ~OV ~ - 1980

Wayne MacRostie, Chief
Central District
Department of Water Resources
P.O. Box 160088
Sacramento, CA 95816

Dear Mr. MacRostie:

We have reviewed your Plan of Protection for the Suisun Marsh including Draft

Environmental Impact Report and have found the document in general conformance

with our draft report° Our comments on the report are attached.

Sincerely yours,

Darrell D. Mach
Regional Planning Officer

I
Attachment

I

I
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Co~nments on Plan of Protection

for Suisun Marsh

General

i. There are numerous differences in the description of the size of
the facilities between our work and your report. We would assume that these
differences are based upon additional design work that your agency has
performed.

2. There should be some reference to the recent surveys for rare and
endangered species.

Specific

i. Page S-l, first twO paragraphs: Rewrite as follows:

"This report presents a Plan of Protection to mitigate the
effects of the Central Va!ley Project (CVP) and the State
Water Project (SWP) on the Suisun Marsh. The State Water
Resources Control Board (SWRCB) in Decision 1485 (August 18,
1978) set specific water quality standards for the Marsh.
The Department of Water Resources (DWR) is required .to
implement mitigation measures by October i, 1984o

"The Plan of Protection describes how WPRS and DWR propose
to maintain the water quality criteria specified in Decision
1485. The major elements of the Plan: Delta outflow,
physical facilities, monitoring program, management program,
and environmental impact report."

2. I-4, 2nd paragraph: To call the Marsh ’,’freshwater" is incorrectPage
because it has always been under the influence of tidal flows.

3. Page 1-7: Delete first sentence and "specifically."

4. Page I-i0 through 1-15: These figures give a distorted view of the
impact of the projects upon the Marsh. They should relate to interior marsh
quality.

5. Page 111-7: The continuous monitor site is at S-48 at Grizzly Island
Road.

6. Page III-14~ second line: Change "excessive" to "increased" and
delete rest of sentence after "algae."

7. Page 111-15: Change "21,000" to "21,600."

8. .Page IV-19~ ninth line: Replace "Sulphur Creek northeast of
Benicia Creek" with "Goodyear Slough near Lake Herman Road."

9. Page IV-19, eleventh line: Delete "and industrial purposes."

i0. Page V-6~ three lines from bottom: One and one-half miles con-
flicts with IV-13 where mile ispage one stated.

C--05421 5
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ii. ~Page V-6, last line: Insert "for a marsh environment" after
"foundation."

12. Pase V-7: Have your designers moved the control structure up-             I

stream from its location at the old railroad crossing?

13. Pase V-13: It should be more clearly shown in the Plan view that         I

the fish screens are the staged construction.

14. Pase V-27 : See attachment.                                                      I

15. Page IX-21: There is a difference in the number of boats from
p.~e V-9.                                                                                                                                   I
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!~tate ~_ Ca|iforn|a The Resources Agency of California

Memorandum
!

To : Wayne MacRostie Date: October 31, 1980

i Chief, Central District
Department of Water Resources File No. 1534.00 (RKM)tmh
3251 "S" Street 2129.2016
Sacramento, CA 95816

!
i From : San Francisco Bay Regional Water Quality Control Board

! ! 11 Jackson Street, Oakland 94607

i Subje~: PLAN OF PROTECTION FOR SUISUN MARSH AND DRAFT EIR

Following are comments on the subject document.

i. The document (page V-26) says that up ~o 32 efs of Falrfleld’s wastewa-
Zer will be available for use in the marsh by the year 2000. Yet

i no indication is given of how the availability of this supply will
be assured. Agricultural reuse of the wastewater in April, May and
October could preclude marsh reuse unless firm commitment to provide
the water to the marsh is obtained from Fairfield. The final plan

I and EIR should state what arrangements will be made to assure
availability of this supply. Consideration should be given to
limited participation in Falrfleld’s reclamation project as a means

i ~ of obtaining spring and fall supply.

2. Falrfield’s wastewater flows (22,837 ac-ft/yr or 20.4 mgd, page IV-

I 17) appears to be as much as 50% the volume of wastewater flow (60
cfs, or 40 mgd page IX-32) of the flow to be conveyed from Boyn~on
Slough to Cordelia Slough. In view of the doubtful availability

i
of the Fairfield wastewater, the final EIR should include the results
of a computer model run assessing the impact on western marsh salinity
of the absence of the Fairfield discharge especially during dry and
critical years.

I 3. Similarly, the final EIR should discuss alternative facilities, such
as expansion of North Bay Aqueduct, to provide the same salinity
reduction as could be achieved with Fairfield wastewater. Cost
estimates should be included.

4. The Plan and EIR do not state what facilities are needed in order to
comply with standards of the State Water Resources Control Board’s
Water Right Decision 1485 (D 1485) at station S-33 or SQ32 in
Cordelia Slough, but asserts that equivalent protection to the area

I will be provided by overland facilities. What volume of water
introduced to the north marsh from the North Bay aqueduct or
equivalent would be needed to assure compliance with D 1485 standards?
What would be the incremental cost of expanding the aqueduct?

!
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Wayne MacRostie                            -2-                    October 31, 1980

5. The Plan and DEIR (page IX-9) states that velocities in Montezuma
Slough could adversely impact neomysis populations. The final
document should address alternative methods of complying with D-1485
standards without such high velocities, e.g., introduction of larger
flows into the northern or western marsh by overland facilities,
thereby reducing the flow rate in Montezuma Slough.

6. Duck club drain water discharges to Boynton Slough have been known
to cause localized C.O. depressions to below 3.0 mg/l. What is
likely impact of projected increase in intensity of duck club
management on a real extent, duration and magnitude of D.O.
depressions~

7.    Page IV-17

The contract between SID and Fairfield is incorrectly described. SID
has the first right to the wastewater for the entire year, not just
the summer, except that the following percentages are reserved for
marsh use:

Sept. 22 to Dec. 1              50%

Dec. 2 to March i               I00

March 2 to April I             67

April 2 to May i                I0

May I to Sept. 22                0

In 1984, none of Fairfield’s wastewater will be available for marsh
use after May 1 and only 10% of it during April. Therefore, less
water would be available for marsh use than is indicated in the Plan
and DEIR. Also, as Fairfield expands its agricultural reuse
facilities, wastewater flows above 12 mgd may not be available for
marsh use, especially in dry years. The second sentence of the second
paragraph should be modified to read: "The remainder of ... could be
available to the marsh per year if firm commitment for such use is
obtained from Fairfield."

8. Page V-26

Following the first sentence of first paragraph, add: "... available.
However, wastewater reuse for irrigation could reduce or eliminate
the availability of wastewater for marsh uses, especially in dry years,
unless contractural commitments for marsh use of the water are
obtained. If ..."

C--05421 9
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Wa~e MacRostie                               -3-                   October 31, 1980

9. Page IX-7

The water quality discussion should be expanded to describe salinity
changes with time. Gr~hlcal representations slmllar to Figure V-3
should be ~de that show ~nthly sallnitles at each control statlon
for 1980, 2000, and 2020 condltions~ including duck club dlsc~rges
as inputs to ~del. ~so, figure V-3 should be redraw to include
all control stations, not Just those meeting the standards.

FRED H. DIERKER
Executive Officer

Ross Swenerton, S~CB
Mike Rugg~ DF&G

Glenn Rollins
Department of Fish & Game
Environmental Services
1416 Ninth St., 12th Floor
Sacramento, CA 95814

Hobart C. Knapp, staff

.!
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!
I          PACIFIC    GAS AND    ELECTRIC    COMPANY

~-O~’~’)l:"I ~ 5555 FLORIN-PERKINS ROAD ¯ P.O.BOX 7444 ¯ SACRAMENTO, CALIFORNIA 95~26

’iOctober 31, 1980

Plan of Protection of the
¯ I Suisun Marsh including Draft

I Environmenta] Impact Report
670

I RE: Your letter of October IO, 1980

State of California
Department of Water Resources
3251 "S" Street
Sacramento, California 95816

Attention: Mr. Wayne MacRostie
Chief, Central District

Gentlemen:

The Draft Environmental Impact Report included with the Plan of Protection
for the Suisun Marsh, prepared in September 1980 by your department, has
been reviewed by PGandE.

Upon review of Chapter IX, we find potential adverse impacts on our existing
and new facilities not addressed in the draft.

The following are the potential adverse impacts which PGandE feels should be
considered prior to the preparation of the final EIR:

I. Interruption of access to our facilities for maintenance, repair,
and operation.

2. Unsafe operating clearances for both overhead and underground
facilities due to project development.

3. Costs associated with project related relocations of any of our
existing facilities on private and/or public property.

4. The constraints affecting the construction of new service lines.

In order for PGandE to provide accurate comments, maps with more details
would be necessary.

I
C--054221
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State of California
Department of Water Resources -2- October 31, I~80

I

!
If you have any questions concerning this matter, please contact Mr. W. E.
Bird at (9|6) 383-4141, Ext. 256.                                                    I

Sincerely,

E. C. HORNOF, I
Manager, General Services I

WEBi rd/jl i I
cc: SABrown IEDL i ght foot

JARot I i sberger                                                                             i

|
i
i

i
i
i
I
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Suisun Resource Conservation District

SOLANO COUNTY, CALIFORNIA

DIRECTORS

lrR. WILLIAMWoCOON November 13, 1980
esident LAURA MORGAr,.

Secreta~"~rO20TuolumneStreet Mr . Wayne MacRosti e ,
555 veterans BoulevardVallejo94590

Oi S tri ct Engineer Redwo~d City,CA94063IAULCRAPUCHETTES Department of Water Resources (415) 365-307"?
ox 13, Goodyear Re. Central Di strict

Benicia 94510
3251 "S" Street

I ELANDC. LEHMAN Sacramento, CA95816
118 Sacramento St.
allejo94590

SUBJECT: PLAN OF PROTECTION FOR THE
/~AYMONDLEWIS SUISUN MARSH, SEPTEMBER 1980
m819 Central Avenue -
~lameda 94501

G e n t I em e n :
ASSOCIATE DIRECTORS

IAMESR. BANCROFT This letter supplements Mr. Chapin’s letter of October
40 Stockton Street 21 1980 commenting on the proposed plan    On November
an Francisco 94108 ’ "

12th, the District’s Board of Directors held a special
70NALDR.DYSART workshop to review the plan in detail. In doing so,

86 Geranium Place it identified a major shortcoming of the plan as pre-
akland 94619

sented.

I TEPHEN W. HACKEI-F
117 First Street
apa94558 The proposed project does not achieve the managed wet-

land soil salinities required to maintain and restore
WOODROWHAHN wildlife habitat using the quality of water mandated

t40ValleVistaAvenue by D 1485. Unless such facilities are provided, theallejo94590
damages caused by the SWP and the CVP diversions will

WlLLIAML. SMITH not be fully mitigated.

!
{t. I, Box 204S
;uisun94585

TO be more specific (comments of primary importance are
~OY STUBBS ~ ) :

4088 Alta Vista Ave.

l ar, taRosa95404
"1. Page 1-7 Ist paragraph acknowledges that both

Im~-IOWARDTHIEL "equity" and the provisions of the Davis DoIwig
307 Fruitvale Avenue Act obligate the SWP and CVP to mitigate their im-

i~Vacaville95688 pacts on the Marsh.

2. Page II-2, 1st full paragraph - the third sentence

i clearly identifies the need for more intensive man-
agement practices "in combination with improved
drainage and control facilities" (emphasis added)
to "reduce the effects of increased salinity levels

i of the water supplied from Honker, Grizzly and Suisun
Bays. ."

3. Page 111-1, 2nd paragraph - this section describes
the situation succinctly.

continued on -2-

CONSERVATION    - DEVELOPMENT - 5ELF-GOVERNMENT ~,,,.
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Mr. Wayne MacRostie,
District Engineer
Department of Water Resources
Central District
November 13, 1980

Page -2-

4. Page 111-29, last sentence and the first sentence
on Page 111-30 - see "3" above.

*5. Page 111-32, 2nd paragraph - this section very
clearly and specifically points out the major
shortcoming of the proposed plan. In order to use
the marginal quality water required by ~ 1485, the
managed wetland areas must have the water manage-
ment facilities necessary to carry out the required
leaching cycles. Failure to include these facilities
as a part of the plan will not provide full mitiga-
tion as required by the Davis Dolwig Act.

6. Page IV-4, last sentence plus the ist sentence on
Page IV-5 - this language claims that intensive
on-club management is part of "the substance of the
Combination Plan", but the plan fails to provide the
on-club facilities necessary to undertake intensive
management.

7. Page IX-18, last paragraph - consideration should be
given to using spoil material to renovate the exter-
ior levees in the Marsh.

*8. Appendix C, page 26/27, Section 7(a) - this section
of the SWRCB order specifically requires that the
Suisun Marsh plan shall include "     . physical faci-
lities. . .to restore and maintain ~he Suisun Marsh
as a brackish water marsh.    .using best practical
management practices." This language clearly requires
that the plan include all the facilities necessary to
carry out "best practi~ management practices."

Within the last two years, the SRCD, acting through the
U.S. Soil Conservation Service, has developed management
plans for 82 of the 160 individual private ownerships
within the Primary Management Area of the Marsh. Each
of these plans identifies the water management facilities
necessary to flood and drain that property within 30 days
and estimates the cost of those facilities in 1980 dollars.
A copy of this information is attached. Extrapolating this
information to cover the balance of the managed wetlands
in the Primary Management Area indicates that the total
cost of these facilities would be approximately $I million.

continued on -3-
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SUISUN RESOURCE CONSERVATION DISTRICT
AB 1717 MANDATED CAPITAL IMPROVEMENT COSTS

ESTIMATED AVERAGE
NUMBER CAP. IMPROVE- COST PER

OWNERSHIP NO. ACRES MENT COST ACRE

112 203.07 -0-
!13 144.95 $12 060.00 $ ~3 20
117 "- 307.88 3 090.00 10,03
122 326.23 1 460.00 4 47
123 " 300.00 5 060.00 16 86
124 644.53 10 180.00 15 79
126 55.17 6 000.00 108 75
128 251.00 4 000.00 15 93
131 95.00 9,300.00 97 89
133 998.20 5,330.00 5 33
207 251.78 29,450.00 116.96
211 300.00 31,890.00 106.30
212 5.04 -0- -0-
303 516.01 3 190.00 6.18
304 762.03 6.360.00 8.34
318 75.09 19 400.00 258.35
320 8940 5 000.00 55.92
403 564 78 7 500.00 13.27
407 130 O0 7 600.00 58.46
408/409 148 92 2 500.00 16.78
410 248 90 25 360.00 101.85
411 195 07 7 320.00 37.52
414 225 O0 3 000.00 13.33
416/417/421 794 30 6 800.00 8.56
417 116 76 10 000.00 85.65
418 164 19 11,000.00 66.99426 652 41 15,950.00 24.44
502 172 76 2,000.00 115.10
510 192 14 4,000.00 208.10
511 4697 -0- -0-
513 2,259 40 -0- -0-
516 129 95 11,500.00 88.49
517 55 41 15,000.00 270.71
518 150 O0 1,560.00 10.40
528 268 56 7,790.00 29.00
530/531/532 308 09 10,660.00 34.60
605 477 O0 9,030.00 18.93607 75 47 6,230.00 82.54
608 92 30 10,200.00 110.50
619 221 50 1,000.00 4.51
621 117 33 -0- -0-625 822 70 12,000.00 14.58
701 260 22 1,180.00 4.53
703 139.00 120.00 .86704 75.00 -0- -0-714 295.50 22,180.00 75.05715 450.00 5,330.00 11.84717 256.28 5,180.00 20.21802 1,025.00 13,540.00 12.23
803 847.00 -0- -0-804 537.00 7,800.00 14.52805/806 150.00 20,510.00 136.73807 1,041.00 6,180.00 4.97
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I Su isu n R esou rce Conservation D istdct

SOLANO COUNTY, CALIFORNIA

I 555 Veterans Blvd.
Redwood City, CA 94063

DIRECTORS                                     (415) 365-3072
IDR. WILLIAM W. COON

President
1020 Tuolumne Street L a u r a Mo r g a n
V:Hlejo 94590

PAUL CRAPUCHETTES

Sec~’etarv

8ox 13, Goodyear Rd.
Benicia 94510 October 21, 1980
BILL FROST

/I P,O. Ro×696 , Mr. Wayne McRostie,Fairfield 94533 D i S t r i c t E n g i n e e r
LELAND C. LEHMAN Central District2118 Sacramento St.

i
VaIIejo94590 Department of Water Resources
RAYMOND LEWIS P.0. Box 160088
2~19 Central Avenue Sacramento, CA 95816--Alameda 94501

I
ASSOClATE DIRECTORS

SUBJECT: PLAN OF PROTECTION FOR THE SUISUN MARSH,
JAMES R. BANCROFT SEPTEMBER, 1980240 Stockton Street
S~m Francisco 94108

I , HONALD R DYSART Gentl emen :
4786 Geranium Place
Oakland 94619

I have reviewed the subject document on behalf of the
STEPHEN W. HACKETT
1117 F~rst Street Suisun Resource Conservation District Board of Directors,

iN,pa9455s following comments, comments mayand have the Additional
~WOODROW HAHN be provided by members of the Board

440 Valle V~sta Avenue
Vallejo 94590

i LEWIS KELLER Enclosed is a marked up copy of the Plan containing speci-
925L. St.. Suite 300 fic minor suggested changes. In addition, I have theSacramento ~5814 following more substantive comments.
WILLIAM SMITH
1835 Green Valley Rd.
Su,sun94585 I. S-3, 3rd full paragraph - the statement that the
ROY STUBBS Goodyear Slough 0utfall became operational in October,
4088AItaV,staAve, 1979 is not correct. This will not occur until the

I Santa Rosa 95404
outfall channel is dredged to the bay which presumably

HOWARD THIEL
’~ 307 Fruitvale Avenue W i 1 1 O C C U r i n ear I y 1 981.

Vacaville 95688

i 2. PI-4, 1st full paragraph, lines 9-15 - the statements
on the lack of success of commercial agriculture during
the period from 1870 to 1900 are not correct. Details
confirming the high agricultural value of the area are

I available if desired. This section should be rewritten
to read: "Commercial agriculture flourished during the
rest of the nineteenth century. The crops grown includ-

I ed various cereal grains, beans, tomatoes and asparagus
supplemented by extensive dairy and beef production."

i 3. IV-6-21 - this section on Alternative Water Sources
needs to be reorganized into two sections; one dealing

~ with alternative primary water supplies and written
accordingly; the second dealing with potential sources

I of supplemental water if the quality of the water pro-
vided by tidal pumping in Montezuma Slough proves inad-
equate.

-
continued on -2-

CONSERVATION - DEVELOPMENT - ~:LF-GOVERNMI=NT
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SUISUN MARSH FACT SHEET

i I. Acreage: Primary Management Area 88,138 acres,
Secondary Management Area * 27,897 acres

Total       I16,035 acres

Primary Management Area Land Forms:

Managed wetlands (approximately) 52,300 acres
Tidal wetlands (approximately) 6,300 acres
Rivers, bays and sloughs (approximately) 29,500 acres

Total 88,100 acres

Land Ownership (PMA) :

(a) State and federa! (approximately 56.2%)

(i) Rivers, bays and sloughs (approx.) 29,500 acres
(ii) Tidal wetlands (approximately) 6,300 acres
(iii)Managed wetlands (approximately) 13,700 acres

Subtotal 49,500 acres
(approx.)

/b) Private (approximately 43.8g) 38,600 acres
~otal 88,100 acres

As de~±ned by the Su~sun Marsh Protect±on Act of 1977.

!
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State of California The Resources Agency

Memorandum

To : ~ Reese Date: November 17, 1980
S~e Lands
1807 13~h ~
~r~,

Telephone: ATSS (            2~-1

From : Department of Fish and Game

Subject: ~O~e~ CO~~O~

~bl~ s~uld be a~ss~

~o~ ~ ~ve th~ ~ved ~ ~e ~ce~i~ of C~s~t ~I ~h is
a ~oric~ ~ ~~ ~d ~ ~ve to be prese~ed.

~ ~e r~ of ~e p~ ~d b~efit ~is ~cel ~d ~e ~er ~n of
~m~ Is~d ~t it s~es.

If ~ ~ve ~ ~er ~e~i~s ~ me a c~.

c.~. ~r~
J~ P~i~

I
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DEPARTMENT OF THE ARMY
FRANCISCO CORPS OF ENGINEERSSAN DISTRICT,

SPNED-EA                                                 211 MAIN STREET
SAN FRANCISCO, CALIFORNIA 94105

Wayne MacRostie                                                      26 November 1980
Chief Central District
Department of Water Resources
3251 S Street
Sacramento, California 95816

Dear Mr. MacRostie:

We have reviewed the Plan of Protection for the Suisun Marsh and the Draft Environ-
mental Impact Report on the Plan(September 1980)and wish to make the following
comments:

The proposed construction work discussed in the Plan will require Department of the
Army Authorization under Section i0 of the River and Harbor Act and under Section
404 of the Clean Water Act. A copy of our pamphlet "U.S. Army Corps of Engineers
Permit Program, A Guide for Applicants," is inclosed. For additional information
please contact our Regulatory Functions Branch at (41~-556-5966

A~proximately 172 hectares of marsh and 14 hectares of upland will be lost as a
result of the project. While this area is small in relation to the size of the
overall wetland, it is still a significant loss. On page IX-36 it is stated that
this loss will be mitigated using the point-scale habitat evaluation procedure
used by the Department of Fish and Game; however details of the mitigation plan
are not provided. We are therefore unable to comment on the proposal. We request
this information be provided so that we may evaluate the adequacy of the plan.
We are also not familiar with the Department’s point-scale evaluation process and
would appreciate information describing the procedure.

As stated in the Draft Report, the permanent loss of 172 hectares of seasonal and
tidal marsh would have an adverse impact on the salt marsh harvest mouse, a species
listed by the federal government as endangered. The Endangered Species Act (50 CFR
Part 402) requires Federal agencies to insure that their activities do not jeopard-
ize the continued existence of a species covered by the Act. Section 7 of the Act
requires consultation with the appropriate wildlife agency when a federal action may
impact a listed species. The EIR does not provide the results of the consultation
process nor is it indicated whether the consultation has been performed. The Corps
as a permitting agency for the project, must insure that the project does not jeop-
ardize the species. Consultation as required under Section 7 should be initiated by
Water and Power Resources Service as one of the agencies implementing the proposed
project.

On page 111-19 of the report, it is stated that "...tules (scirpus) are not the food
plants preferred by waterfowl,...". This sentence appears to contradict an earlier
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SP~D-~                                                                     26 November 1980

MacRostie, Chief Central DistrictMr. Wayne
Department of Water Resources

statement in the same paragraph which indicates that alkali bulrush, also a scirpus,
constitutes a winter food supply for waterfowl. The "tules" in the tidal marsh areas
should be further identified to distinguish them from alkali bulrush.

Thank you for including us in your review process.

Sincerely,

ef, Engineering Division
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STATE OF CALIFORNIA EDMUND G. BROWN JR., Governor

I SAN FRANCISCO BAY CONSERVATION ANDDEVELOPMENT COMMISSJONsAN30
VANFRANCISco,NESS AVENUEcALIFORNIA 94102

I PHONE: 557-3686
April 14, 1981

Mr. Wayne MacRostle, Chief
Central District
Department of Water Resources
P. O. Box 160088
Sacramento, California 95816

SUBJECT: Draft Environmental Plan of Protection Suisun MarshImpact Report
BCDC Inquiry File No. SL.PH.7214.1
BCDC Permit No. 35-78

Dear Hr. MacRostie:

I am writing regarding the Draft Environmental Impact Report for the
Plan of Protection - Suisun Marsh, dated September 1980. Although the
Commission has not had an opportunity to review this document, the staff has
examined it in light of the McAteer-Petris Act, the Sulsun Marsh Preservation

/~Act, the Suisun Marsh Protection Plan, and the San Francisco Bay Plan,
~particularly those policies on Water Supply and Quality (pages 13-15) and Land

Use and Marsh Management (pages 27-29) in the Suisun Marsh Protection Plan.
Many of the following comments were communicated to your staff previously in a
courtesy copy of a letter dated January 4, 1980 to Mr. Darrell D. Math,
Regional PlanningOfficer for the U. S. Water and Power Resources Service.

Construction in Water Areas - Water Control Structures

As stated in our earlier letter, the staff believes that the proposed
water control structures at Goodyear Slough and Montezuma Slough may be in
conflict with the McAteer-Petris Act, the San Francisco Bay Plan, and the
Suisun Marsh Preservation Act and Protection Plan. The San Francisco Bay Plan
Policy on Water Surface Area and Volume states, in part, that:

s~..~,~.. . ~ |    "water circulation in the Bay should be maintained, and improved

~ ~~ as much as possible. Any proposed fill, dikes, or piers should

"R~r~e-,~’~’~ ~ " be thoroughly evaluated to determine their effects upon water
circulation and then modified as necessary to improve

~~lW~(~" ~ circulation or at least to minimize any harmful effects."

It is obvious that such proposals may have profound impacts on water
circulation of Bay waters, as well as adversely impacting navigation, fish
migration, and normal salinity gradients. Therefore, we believe that the
impacts of constructing such barriers must be much more thoroughly analyzed
and understood before the Commission could approve their construction.

As you are aware, the Commission must also find that no alternative
exists to any proposed fill project, and that the proposed fill will not have
harmful impacts on the Bay. It is not at all clear that other alternatives
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Mr. Wayne MacRostie
April 14, 1981
Page 2

involving considerably less fill and disturbance of the Suisun Marsh have been
sufficiently examined for the Commission to make this finding. It also seems
clear that the increased freshwater diversions that approval of this project
would permit will significantly impact San Francisco Bay.

Water Barriers Created by Proposed Ditches

No su___ppo~tin~ documentation is given for the statement made repeatedly
throughout the report that:

"The aquatic barriers that would be created by the new ditches
are not expected to have a significant adverse impact on
wildlife."

The Potrero Hills Ditch, which as proposed will be 147 feet wide, will
effectively make the Potrero Hills an island. It is not clear that this will
have no impact on the migration, predation, and genetic exchange of the plant
and animal populations of the Potrero Hills.

As you are aware, the Suisun Marsh Plan states that:

"Existing uses should continue in the upland grasslands and
cultivated areas surrounding the critical habitats of the Suisun
Marsh...where feasible, the value of the cultivated lands as
habitat for marsh-related wildlife should be enhanced."

As we stated in our earlier letter, we believe the Commission will be
concerned that the construction of these water barriers, particularly the
Potrero Hills Ditch and the Boynton-Cordelia Ditch, will change the nature of
the available upland habitats, and may adversely affect the ability of the
landowner to use these lands for agricultural purposes. We feel that there
should be some discussion of these potential impacts. The staff continues to
believe that the construction of pipelines using the prescribed guidelines of
the Suisun Marsh Protection Plan-may have less long-term environmental impacts
than the construction of open channels where the channels would traverse long
distances, particularly in the secondary management area.

Spoil Disposal

The Plan of Protection estimates that the project will involve
excavation of approximately 1,121,000 cubic yards of material, with
approximately half of that being used in the construction of project
facilities. The report further states that the remaining spoils will be
either used in other projects outside the Marsh or disposed in a manner
acceptable to all regulatory agencies. One suggestion to "spread the spoils
out on grazing lands in the secondary management zone of the Marsh" would
appear to substantially disturb the wildlife habitat and grazing use of the
lands and be in conflict with above Suisun Marsh Protection Plan policy.
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Mr. Wayne MacRostie
April 14, 1981
Page 3

Alternatives

As stated above, the staff does not believe that al! alternatives to the
proposed Plan of Protection have been sufficiently studied for the Commission
to find that no better alternative to the project exists. Almost all of the
selected alternatives are dismissed without any discussion of whether
variations of the alternative were considered, or whether the alternative was
subject to any degree of model testing. For example, one of the likely routes
of the ~orth Bay Aqueduct will be through the °Northwestern portion of the
Marsh. Tapping into the aqueduct at key locations may eliminate the need for
constructing the Potrero Hills and Boynton-Cordella Ditches and may more
effectively serve the western portions of the Marsh than the project proposed
in the Plan of Protection. Combined with releases of freshwater in the
Sacramento River sufficient to attain the water quality goals of Decision 1485

the eastern sections of the Marsh, this alternative may meet the water
quality standards at less environmental and economic costs.

~0r is it clear that 2 million acre-feet of freshwater would be required
to provide full protection to the Sulsun Marsh in dry and critical years. It
is implied that this estimate is based on the assumption that the 2 million
acre-feet of water would be released to the Sacramento River and be dispersed
naturally throughout the Suisun Marsh. It may be possible to reduce
significantly the amount of freshwater necessary to attain sufficient water
quality if freshwater (including possible releases from the neighboring se~_

~,~treatment facilities) is released at strategic locations throughout the Marsh.

Public Access

It is not clear what, if any, public access is proposed as part of the
project. As all projects within the Commission’s jurisdiction are required to
provide maximum feasible public access, we believe that public access,
consistent with the policies of the Suisun Marsh Protection Plan (listed on
pages 5 and 6 of our earlier letter) should be considered. The Department of
Fish and Game, Solano County, and BCDC should be consulted before any public
access improvements are finally proposed.

Pro~ect Cost

We are concerned that the 60 million dollar estimated cost of the Plan
of Protection may not reflect the true cost of the proposed Plan. Levees will
have to be maintained in order for the Plan of Protection tocontinually work~
and as stated in the report, "maintenance of levee systems in the Marsh is a
continuous and expensive process" (pages III-33). Already portions of the
levee constructed but a year ago as part of the Initial Facilities have
subsided and in at least one location, may have to be relocated. Water
control structures, tidegates, and fish screens will also have to be
maintained, repaired, and replaced. The staff believes that these costs
should also be included when evaluating the proposed Plan of
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Mr. Wayne MacRostie
April 14, 1981
Page 4

Protection. Including these cost will provide a true measure of the cost
effectiveness of the proposed Plan of Protection, and it may be that an
alternative requiring less physical modification of the Marsh would do a
better job for less money.

Management Programs

The proposed Plan of Protection ensures only that good quality water
will be available for use but does not ensure that it will be correctly used.
The report briefly discusses the fact that the U. S. Soil Conservation
Service, under contract with the Suisun Resource Conservation District, is
working to provide individual management plans for the various clubs served by
the project. We feel that these management programs are an essential element

~of the Plan of Protection and the report should include a discussion of how
~.- ~,.*~’such programs will be implemented An indication of how many clubs are

¯ ~-    currently following good water management practices, how many can be expected
to do so in the future, and the location of the clubs practicing good water
management would be hel~ to the Commission. Assisting the clubs to ensure
proper management practices may well be a cost effective method for making
sure the project has its intended result.

Impacts on Fish and Wildlife

The project may have several important impacts on fish and wildlife
These are only superficially discussed in the Draft Environmental Impact
Report. For example, will operation of the Montezuma Control Structure affect
the migration of king salmon, steelhead, and other anadromous fish? The
report states that one project impact would be that "in the eastern portion of
Montezuma Slough, net velocities would approach or exceed those found limiting
for neomysis. Neoysis populations could be reduced in that area, with a
corresponding reduction in fish that depend on neomysis for food-notably
striped bass" (page IX-9). How significant is this potential impact? Can
sizeable reductions in the populations of neomysis and striped bass be
expected? Several endangered plants are found in the Suisun Marsh. Will any
of these plants be affected by the construction and/or operation of the

, pro~ect facilities? The report states that "The work of constructing the
\facilities would have little environmental impact" (page IX-5). Yet over

1,000 acres of wetlands and uplands habitat will be at least temporarily
destroyed during project construction. This is a major and substantial
adverse impact; the loss of this smount of wildlife habitat will result in at
least some temporary reductions in the population of some of the fish and
wildlife species inhabiting the Marsh. Could such losses be significant for
any given species? As yet, no fish screen has yet been devised that actually
works. How many fish can be expected to be killed during the operation of
water control structures without fish screens? How likely is it that an
effective fish screen will be available by the time the facilities are in
operation? How will the project affect salinity gradients throughout the
Marsh? Are these changes in salinity gradients sufficient to disrupt normal
behavior of various aquatic animals (including fish) living in the marshes,
sloughs, and channels?
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Mr. Wayne MacRostie
April 14, 1981
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Mitigation

Throughout the report, it is stated that appropriate mitigation for
adverse project impacts is being studied. The staff believes that the
Commission would be reluctant to consider any project of this magnitude
without an accompanying m_~i.~ia~n~D which would assure that all project
impacts would be effectively mitigated. For example, the Channel Islands, the
southern tip of Joice Island, and the Van Sickle-Chipps Island area will not
be protected by the facilities proposed in the Plan of Protection. Mitigation
for these areas should be provided as part of the project. The project will
also involve the conversion of 424 of marsh and 37 of"permanent acres acres
upland habitat to 505 acres of water surface and 6 acres of road surface"
(page IX-36). First, the report never explains why these figures do not add
up. Secondly, Although the report indicates that the Department of Water
Resources recognizes that these project impacts must be mitigated, the BCDC
staff believes that a mitigation proposal will have to accompany any
application for the facilities proposed in the Plan of Protection, and that
the mitigation proposal should also be discussed in an appropriate
environmental document. We also believe that as the entire project can be
viewed as mitigation for adverse impacts caused by the water projects, the
Department of Water Resources should consider additional mitigation measures
to ensure the success of the Plan of Protection. For example, we believe that
the Department of Water Resources should consider assisting in the management
of those clubs practicing poor water management.

General Comments

The facilities may affect water quality sufficiently to meet the water
quality standards of Decision 1485. But then again, there is no assurance
that the facilities will perform as expected. This fact is tacitly adm-~~ed
on page IV-12 of the report where it is stated that "should the physical
facilities prove to be inadequate to meet the D-1485 standards, diversion from
Lindsay Slough would have to be reconsidered." Therefore, we believe that the
Environmental Impact Report for the Plan of Protection should include a
description of all studies performed to determine the likelihood that the plan
will achieve its goal of meeting the water quality standards set in D-1485.
In particular, the EIR should include a description of the model used to test
the Plan of Protection, including the assumptions made in the model, and a
detailed analysis of the results of the model tests including the estimated
~~-~ ~r~rS. Consideration should also be given to having an independent
~.~a~is of the model and its results. We believe that such an analysis is
exceedingly important as construction of the facilities proposed in the Plan
of Protection involves many risks - that the plan will not be adequate to meet
D-1485 standards, and that the Marsh will be irreversibly altered by the
facilities proposed. We believe that the Commission will desire that these
risks be thoroughly known and understood prior to their approval of the Plan
of Protection, and that they have some assurance that the potential
environmental benefits of the project are worth these risks.
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Mr. Wayne MacRostie
April 14, 1981
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Finally, the magnitude of the work proposed and the modifications of the
Suisun Marsh necessary to meet these standards make us uneasy, particularly as
no studies have yet been made of the success of the interim facilities
approved in BCDC Permit No. 35-78. Projects of this magnitude usually have
ramifications that are either poorly understood, or were not considered or
anticipated. For these reasons, the BCDC staff favors any approach requiring
less drastic physical alteration of the Marsh, including
additional freshwater. The BCDC staff believes that the Commission would feel
considerably more comfortable with the proposed Plan of Protection if they had
more concrete assurance that: (i) the proposal was likely to work; (2) that
such a structural solution would not necessarily result in !ong-term adverse
impacts on the Marsh; and (3) if the final proposed project was in conformance
with the Commission’s laws and plan policies.

Thank you again for this opportunity to comment on the proposed Plan of
Protection. If you have any questions regarding this letter or the
Commission’s policies, please do not hesitate to contact Bob Batha, the staff
member most familiar with the project.

Very truly yours,

MICHAEL B. WILMAR
Executive Director

MBW/pm

Enclosure

cc: Department of Fish and Game, Attn: Glen Rollins
U. S. Water Power Resource Service, Attn: Darrell Mach
Department of Fish and Game, Attn: Dennis Becket
Suisun Resource Conservation District, Attn: Dan Chapin
Department of Water Resources, Attn: George Spencer
U. S. Fish and Wildlife Service, Attn: Bil! Sweeney
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STATE Of CAUr-O~NIA ~)MUND O. IIOWN J~,

VAN NES$ AVENUE
SAN FRANCISCO, CALIFORNIA ~4102

r |NE: .~$7.3686

January 4, 1980

M~. Darrell D. Math

I .Regional Planning Officer
Water and Power Resources Service
2800 Cottage Way
Sacramento, California 95825

Dear Mr. Mach:

I am writing regarding the preliminary draft of the Solano County Water
Project: A Report on the Feasibility of Water Supply Development, dated
September, 1979, and received in our office on November 30, 1979. The
Commission itself has not had the chance to review the project or the
preliminary draft of the study, so these are staff comments only. They are,
however, based on the McAteer-Petris Act (the Commission’s law) the
Commission’s San Francisco Bay Plan and Suisun Marsh Pro~ection Plan, and the
Suisun Marsh Preservation Act of 1977, which the Commission has primary state
responsibility to implement. The plans and acts are also part of the
Commission’s approved Coastal Management Program under the federal Coastal
Zone Management Act of 1972, as amended    Our comments on this proposed
project are in three parts: (I) comments on substance of the report, (2)
apparent conflicts between the project and the Commission’s plan policies and
laws and (3) the requirement for a consistency determination of the proposed

with the "Commission’s Coastal Zoneproject Management Program.

I. Repqrt Substance

Our comments focus on the Alternative Plans for the Suisun Marsh, the
Marsh Plan and the Environmental Impacts sections cf the draft report. Our
comments are general because at this stage in the planning process, an actual
proposal has not been flnallzed. We will have very specific comments as the
project becomes more refined and the appropriate documents are circulated to
our office.

The project alternative evaluated as the most appropriate and effective,
"environmental quality," is one of only four options reviewed. Other scales
of facilities should be considered. BCDC staff has concerns that the proposed
project is "over designed" and will create channels and water management
facilltles which are out of proportion with the existing facilities, channels
and sloughs. We fear the impacts of construction of the huge channels (up to
165 wide), the impacts of the dumping of dredged materials, the destruction of
managed wetlands, impacts’~aquatic life, (such as fish and shrimp) and the
impacts on recreation uses of the Marsh waterways may not have been fully
evaluated. The plan should more ~ully evaluate and ~nvestigate the use of
wastewater from Fairfield, water availability from the North Bay Aquaduct, the
possibility of transporting some of the water in buried pipelines, and
alternatives to the tide gates across Montezuma Slough.
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Mr. Darrell D. Mach
January 4, 1980
Page 2

More specific information about the s~ze of the proposed facilities should
be Included. For example, the existing channel dimensions along the proposed
routes, the amount of material to be removed or dredged (in cubic yards), and
the final dimensions of the levees that would be created. This data is sorely
lacking in the project proposal and should be available through the computer
modeling. Hopefully, creative engineering will help to design smaller, more
efficient facillt~es.

BCDC is very concerned about the large amount of wetland habitat that
would be destroyed under the current proposal. The document does not discuss
mitigation for this loss, and the loss of additional brackish marsh habitat on
the channel islands which cannot be served by the proposed facilities. BCDC
has a very strong record of requiring mitigation for wetlands within its
Jurisdiction. We have required large scale marsh renovation to mitigate for
the construction of the Larkspur Ferry Terminal in Marin County and the
construction of the Dumbarton Bridge in San Mateo and Alameda Counties.

The project proposes to make portions of the project available for public
access. BCDC is also very concerned with public access in the marsh and
addressed the issues specifically in the Suisun Marsh Protection Plan. The
Commission’s position is that public access should be provided on lands
administered mud managed by public agencies such as Department of Fish and
Game. Such land should provide for a variety of uses. The relevant Marsh
Plan policies are listed on pages 5 and 6 of this letter. The Department of
Fish and Game, Solano County and BCDC should be consulted before any public
access improvements are finally proposed.

2. Commission’s Laws and Policies

The area within the Suisun Marsh is regulated by the Commission under two
pieces of Legislation: the McAteer-Petris Act and the Suisun Marsh
Preservation Act, and two plans: the San Francisco Bay Plan and the Suisun
Marsh Protection Plan. If there are conflicts between the two plans, the more
specific Marsh Plan would apply. The laws and plans contain very specific
restrictions and limits on the placing of fill in water areas, such as
Montezuma Slough, tidal marshes and managed wetlands. The plans also regulate
the installation of pipelines and the provision of public access. The
construction and design of the proposed facilities must be in conformance with
the Commission policies as set forth below.

a. Construction in Water Areas

Fill, as defined in the Bay Plan, includes earth or any other
substance or material placed in the Bay, including piers, pilings and floating
structures moored in the Bay for extended periods. Any structure like the
tide gates in Montezuma Slough would be considered fill by the Commission.
Under the McAteer-Petris Act there are strict restrictions regarding the
placing of fill in the Bay. Section 66605(a) of the California Government
Code states:
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"further filling of San Francisco bay should be authorized .only when
public benefits from fill clearly exceed public detriment from the
loss of the water areas and should De limited to water-orlented uses
(such as ports, water-related industry; airports, bridges, wildlife
refuges, water-oriented recreation and public assembly, water intake
and discharge lines for desalinization plants and ,generatingpower
plants requiring large amounts of water for cooling purposes) or
minor fill for improving shoreline appear~3ace or public access to the
bay..."

The tide gate proposed would not conform to the categories in the list
of water-oriented uses.

Water Surface Area and Volume Policy #2 in the Bay Plan states that:

"water circulation in the Bay should be maintained, and improved as
much as possible. Any proposed fill, dikes, or piers should be
thoroughly evaluated to determine their effects upon water
circulation and then modified as necessary to improve circulation or
at least to minimize any harmful effects."

A tide gate would effect circulation in the Bay and would have to be
evaluated under this policy.

The Bay Plan also speaks to the waterways as habitat. Fish and Wildlife
Policy #I states "the benefits of fish and wildlife in the Bay mhould be
insured for present and future generation of Californians..." The effects of
any project must" protect and enhance aquatic wildlife habitat, as well as
terrestrial or wetland habitat.

The Bay Plan also contain specific policies regarding dredging and the
disposal of dredged materials. Dredging Policy #i requires that dredged
material be disposed on dry land; as fill in approved fill projects; barged or
piped to sutiable disposal sites in the ocean; or dumped at a designated site
where tides will carry the material out to sea. Dredging Policy #4~ relevant
in light of engineering problems in the Initial Facilities, states that "all
proposed channels should be carefully designed so as not to undermine the
stability of any adjacent dikes and fills."

Environment Policy #2 of the Marsh Plan states that:

"The Marsh waterways, managed wetlands, tidal marshes, seasonal
marshes and lowland grasslands are orltical habitat for marsh-related
wildlife and are essential to the integrity of the Sulsun Marsh.
Therefore, these habitats deserve special protection."
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Mr. Darrell D. Maoh
January 4, 1980
Pa~e 4

b. Constru~tlon ~n Managed ~etland.

The Marsh includes the managed wetlands within the primary management
area of the Suisun Marsh. The Marsh Plan sets forth policies to protect the
areas within the primary management area. Environment Policy #2 states:

"The Marsh waterways, managed wetlands, tidal marshes, seasonal
marshes, and lowland grasslands are critical habitats for
marsh-related wildlife and are essential to the integrity of the
Sulsun marsh. Therefore, these habitats deserve special protectlon/~..~

Land Use and Marsh Management Policy #I states, in part:

/~"withln the primary management area exlstln6 uses should continue and
both land and water areas should be protected and managed to enhance
the quality and diversity of the habitats."

The proposed project would, however, destroy 378 acres of marshland without
mitigation.

The Marsh Plan also addresses the construction of permanent ponds. Land
Use and Marsh Management Policy #8 limits the development of such ponds.

.The policy states; in part:

"Permanent ponding, which provides only marginal wildlife benefits
should be practiced only in the followlnE situations: (a) in deep
ponds that are dlfflcult to drain and manage as seasonally flooded
marshes; (b) in llmlted shallow areas where habitat diversity is
desired; (c) in areas of high salinity concentrations...,

c. Construction in the Secondar~ Management Area

The secondary management area consists of upland area (above the I0
foot contour) and agricultural areas. The Marsh Plan addresses the value of
these areas, and proposes appropriate land uses. The Boynton-Cordelia Ditch
and the Potrero Hills Ditch would cross such areas. Environmental Policy #3
states:

"Existing uses should continue in the upland grasslands and
cultivated areas surrounding the critical habitats of the Suisun
Marsh...where feasible, the value of the cultivated lands as habitat
for marsh-related wildlife should be enhanced."

The construction of these ditches would change the nature of the available
habitats, and would disrupt the existin8 a~ricultural land uses.

Land Use and Marsh Management Policy #10 further defines land uses in the
secondary management area. The polloy states:
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"~ricultural uses consistent with protection of the Narsh, auch as
grazing and grain production, should be ~aintained in the secondary
¯ anagement area. The value of the upland grassland ~d eultiva~ed
la~ds ~ habitats for ~ar~h-re~ated ~d~ife should be ~n~afned and
e~h~noed ~ere possible by plan~ng or eneourag~ valuable ~d~fe
food or cover plan~ ~peo~es.~

~ny p~pe~nes ~h~oh ~y be proposed for construction ~n the ~r~h ~s~ be
eons~ruoted ~n oon~o~anoe ~h Po~t~y ~ of ~he Chapter U~i~t~e~ Fa~i~t~e~
and Transporta~ion (~ee page 20). ~11 p~ans ~or eon~tru~ion ~u~ be reviewed
by the ~partmen~ of F~h and G~e to a~sure ~hat construction ~e~hods and
~ing ~1 have a m~n~l ~mpa~t on ~r~h flora and ~auna under Pol~y ~ of
the ~ame eh~p~er. The ~af~ ~eets the eons~rue~ion of p~pel~nes u~ing the
prescribed ~idelfnes my have less long-te~ env~ronmen~a~ ~pa~t than the
construction of open channels ~he~ ~he ehanne~ ~ou~d traverse ~ong d~s~an~es
e~pe~a~y ~hrough the ~e~on~ary management area.

d. Reore~t~on and ~ess

The fo~o~ng po~o~e~ ~rom the Recreation and ~oOe~s chapter of the
~arsh P~an ~ould apply ~o any pub~o ao~es~ area~ proposed a~ a par~ of ~he
project:

"~. ~dd~ional ~and ~hould be a~qu~red ~th~n the Su~sun ~r~h to provide
for ~n~re~ed publ~ duok hunting reorea~ona~ use ~d add~t~on~l re~e
~reas for ~erfo~l during ~he hun~ ~ea~on. ~qu~i~on priority
~houl~ be g~ven to ~ho~e ~and~ not no~ operated a~ manned ~e~nd~.

2. ~e F~h and G~me Co~s~ion aud the Department of F~sh ~d G~e have
the ululate responsibility and authority for ~anage~ent of the ~h and
~d~ife re~our~es of ~l~forn~a and the Suisun ~rsh. ~nds a~qu~red
~h S~a~e ~nds for ~he purpose ~f enhane~ ~nd m~nag~ng ~dl~fe
hab~a~ and providing re~ated re~a~o~ u~e~ ~hould be a~tered and
~anaged by the Depart~en~ of F~sh and Game.

~. Land ~hould ~o be purchased ~or pub~e ~ereat~on ~d aeneas ~o ~he
~ar~h ~or ~u~h u~es ~ ~h~ng~ bo~ ~aunehing, and nature ~udy. These
area~ should be ~oeated on the outer por~on~ of the ~rsh near the
population centers and ~sily accessible ~om exlst~ roads.
~provements for public use should be consistent with protection of
wildlife resocrces.

~. ~blic ~encies acquirl~ land ~ the ~rsh for public access and
recreational use should provide for a balance of recreatlona~ needs by
expanding and dlversi~i~ opportunities for activities such as bird
~tching, picnicking, hiking, and nature study.

5. ~gencies adminlster~ land acquired for public access and
~ecrestionsl use should be responslble for msintaini~ the areas and
contro1~ing their use. Signi~ on roads leadlng into the ~rsh and
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maintained litter receptables at major public use areas should be provided
by the appropriate local or State agency to prevent lltterinE and
vandalism to public and private property.

6. Recreational activities that could result in adverse impacts on th~
environmental or aesthetic qualities of the Suisun Marsh should not De
permitted. Levels of use should also be monitored to insure that their
intensity is compatible with other recreation activities and with
protection of the Marsh environment..."

In summary, the policies of the policies of the Marsh Plan and the Bay
Plan clearly define appropriate actlvies and construction techniques for the
marsh and there are some severe conflicts between the proposed project and
these policies. We felt you should be aware of the Commission’s policies and
the eonfllets between the policies and the proposal at this early stage in the
actual project development.

3. Consistency Determination

As you know, the Suisun Marsh is a part of the coastal zone and the
McAteer-Petris Act, the Suisun Marsh Preservation Act, the Bay Plan and the
Marsh Plan are part of BCDC’s certified Coastal Zone Management Program
prepared under the Coastal Zone Management Act of 1972, as amended. All
federa! agencies proposing activities within the coastal zone must submit a
consistency determination under BCDC’s Management Program and the Federal
consistency regulations. If the Department sponsors this project in the
Marsh, it will be necessary for the Commission to review the consistency
determination and either concur or not concur with the findings. If only
funding for the project comes from the Department, a consistency determination
for the funding would be required.

Thank you for the opportunity to comment on the preliminary draft
document. I hope our comments will aid you in the planning of a program to
protect the Marsh.

Sincerely,

MARGIT NICKELL
Resource Analyst’

M1~/Ig

cc: George Deatherage, Department of Water Resources
Dennis Becker, Department of Fish and Game
Dan Chapin, Sulsun Resource Conservation District
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GOVERNOR°S OFFICE

OFFICE OF PLANNING AND RESEARCH
1400 TENTH STREET
SACRAMENTO 95814

EDMUND G. BROWN JR.
GOVERNOR

November 24, 1980

Mr. Wayne MacRostie
Department of Water Resources
3251 "S" Street
Sacramento, CA    95816

SUBJECT: SCH#    80092322 SUISUN MARSH PLAN OF PROTECTION - OVERALL
FACILITIES

Dear Mr. MacRostie,

Several state departments have commented on your draft environmental
document, would like to discuss the concer~s and recommendationsIf you
in their comments, contact the staff from the agencies whose names
and addresses appear on the comments.

The State Lands Commission suggests the limitation of upstream
depletions be discussed as an alternative to the deterioration of
the Susuin Marsh.

The State Water Resources Control Board has previously reviewed a
preliminary draft of the document and finds that several of their
concerns have not been addressed. The EIR does not provide adequate
quantification of the adverse impacts upon fish and wildlife resources
and does not detail the mitigation measures for these impacts. The
final plan and EIR will be acceptable to the Board provided the
mitigation plans are presented in the fina! EIR.

You may formally respond to the agencies’ comments by writing to
them (including the State Clearinghouse number on all such correspondence)
When filing the final EIR, you must include all comments and responses
(State EIR Guidelines, Section 15146). State review of your draft
environmental document will then be complete.

You should attempt to resolve these conflicts before any further action
is taken on this project.

Sincerely, ~                  A,

~r ~’ ~ ~

Anna Polvos                      Stepheb Williamson
State Clearinghouse                    State Clearinghouse

Attachments
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UNITED STATES DEPARTMENT OF COMMER~E

i (~\~}~} National Oceanic and Atmospheric Admini~ tration

~
NATIONAL MARINE FISHERIES SERVICE
$outhwesf Region
300 South Ferry Sfreet

I Terminal Island, California 90731

January 8, 1981 FiSWR33:TY/JJS

i F/SWR:FSA

I Mr. George Spencer
Department of Water Resources
Central District

I 3251 "S" Street
P.O. Box 160088
Sacramento, CA 95816

I Dear Mr. Spencer:

Subject: Review of the "Plan of Protection" for the Suisun Marsh Including

I Draft Environment Impact Report"

We have reviewed the subject document and offer the following general

I comments.

The National Marine Fisheries Service believes that the Suisun Marsh can

i
be protected with Delta outflows and that this means of protection should be
the selected alternative. We do not believe that this least environmentally
damaging alternative should be rejected without a complete analysis.

I We believe that the selected plan is inappropriate and that the alterna-
tives to the plan have been rejected with inadequate substantiation. Suisun
Marsh was guaranteed protection under Water Right Decision 1485, a law that

I was designed to restore and protect resources that had been impacted adversely
by operation of the Central Valley Project (CVP) and the State Water Project IS~).
This law provided for Delta salinity standards which were designed to maintain
particular population levels of striped bass (and presumably other fishes).

I The of Suisun Marsh to be protected by structuralresources were means, i__f
salinity control by releases of fresh water from CVP and SWP facilities was not
feasible. Water Right Decision 1485 assumed certain levels of operations of the

I CVP and SWP pumping facilities and was to mitigate adverse impacts of these
assumed operational levels.

I The National Marine Fisheries Service is concerned that protection of
Suisun ~o~rsh fisheries resources has not been given equal consideration in the
selected plan with the protection of waterfowl habitat, much of which is private.
Some reports indicate that waterfowl populations have not declined in absolute

I numbers because of salinity problems in the Marsh. Instead, the waterfowl have
moved eastward into the Delta where salinities allow production of forage
(Michny 1979). The National Marine Fisheries Service recognizes that degradation

I to waterfowl forage has occurred in Suisun Marsh, but we do not think it is wise
to sacrifice fisheries habitat values (more than 37 reported species-Moyle and
Daniels, 1980), in order to attract ducks back into the managed wetlands of Suisun

I
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Marsh. Implementation of the selected plan will result in blocked fish passage,
entrained and diverted fishes, increased predation pressure on young fishes,
decreased fish forage, altered salinities and reversed natural flow regimes
(Baracco, 1980).

Further, a number of factors that could influence the hydrologic conditions
of the San Francisco Bay-Delta estuary were not evaluated adequately in the EIR
but should be before selecting a final plan for protection of Suisun Marsh. For
example, the CVP is undergoing legislative reauthorization. This could result
in substantial quantities of CVP yield being made avai±able for instream uses.
In our evaluation of the Draft Environmental Impact Statement to reauthorize the
CVP, we calculated that 1.3 to 2.0 million acre-feet could be available from CVP
sources alone (National Marine Fisheries Service, 1980). Agricultural water
conservation and groundwater management also could provide substantial quantities
of water for instream purposes.

The Delta Pumping Plant lone element of the SWP) has not receive~ necessary
permits to operate. Its future operation could be at annual levels different
than those assumed in Water Right Decision 1485. In addition, the Peripheral
Canal (or its alternatives), the San Joaquin Valley Salt Drain, the Sacramento
Deep Water Ship Channel (and salt barrier) and the proposed Montezuma power plant
at Collinsville each will affect the assumed conditions in the hydrologic model
used to formulate the selected plan. All of the aforementioned projects should
be interfaced with the hydrologic model for the selected plan and predicted
impacts should be evaluated in the Final Environmental Impact Report.

Finally, we are not convinced that the economic consequences of providing
Marsh protection with Delta outflows are as severe as presented in the Draft
Environment Impact Report. In our economic analysis of providing fishery flows
in the Trinity River, we found that the net loss to agriculture in terms of low-
income crops (those most likely to be taken out of production if water supplies
were reduced) was approximately $3.60/acre-foot of applied water (National Marine
Fisheries Service, 1980a). Considering that the CVP has an unallocated yield of
1.3 million acre-feet (not including New Melones Reservoir), and other sources of
water (such as water conservation) which would not result in reduced agriculture
production, the economic benefits of increasing Delta outflows in terms of
increased fishery and waterfowl production could outweigh the costs to agriculture.

Given the above considerations we believe the feasibility of providing
protection of the Suisun Marsh with Delta outflows rather than structural means
be evaluated further. We look forward to reviewing a revised Final Environment
Impact Report and thank you for the opportunity to review the draft.

Sincerely yours,                                              ¯

/~/ ,              .-

FI,~;S. Anderj#; Jr.      ’/
Acting Regional Director

Enclosure
Bibliography
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t o = Mr. Huey Johnson Date , NOV 3 |980
Secretary for Resources
1416 Ninth Street

I Sacramento, CA 95814

Attn: Mr. James W. Burns

From : STATE WATER RESOURCI~S CONTROL BOARD

l~uble~= PLAN OF PROTECTION FOR THE SUISUN MARSH INCLUDING DRAFT ENVIRONMENTAL IMPACT

REPORT (SCH 80092322)

I The State Board has reviewed the subject document prepared by the Department of
Water Resources (Department).

I The State Board previously reviewed a preliminary draft of the subject document
dated September 27, 1979, and transmitted detailed comments on that document to
the Department on January 25, 1980. While many of the Board’s concerns have been

I addressed in the present document, several have not. Additionally, new concerns
have been raised since the preliminary draft was prepared.

I The most notable concern is that the Draft Environmental Impact Report (Draft EIR)
does not provide suitable quantification of the project’s adverse impacts on
important fish and wildlife species. This quantification should be in terms of

i estimated numerical changes in population parameters. The Board recognizes the
lack of present knowledge on existing fish and wildlife populations in the Marsh.
An attempt, however, should be made in the Final EIR to estimate these population
changes when discussing the unavoidable adverse effects of the project on fish

I and wildlife. The reader must be allowed to determine for himself whether these
changes are significant and whether proposed mitigation measures are appropriate.

I A second concern is that the Draft EIR proposes measures to mitigate the adverse
impacts of the project, but does not detail the mitigation plans. The Board is
aware that the plans are still in the developmental stage. Nonetheless, the

i mitigation plans should be presented in the Final EIR.

Attached are the Board’s detailed comments on the Plan and Draft EIR. On the
whole, the Department has done an admirable job in preparing this document. The

I Final Plan and EIR will be to the modifiedacceptable Board, provided they are
in accordance with our comments.

I ~incerely,

I
A. Campos

uty Executive’ Di~
I

Attachment

C--054251
(3-054251



Mr’. Huey a&hnson                   -2-                    NOV 3 1980

cc: Hon. Ronald B. Robie, Director (w/attachment)
Department of Water Resources
1416 Ninth Street, Rm. 1115-1
Sacramento, CA 95814

Mr. M. A. Catino (w/attachments)
Acting Regional Director
U. So Water and Power Resources

Service
2800 Cottage Way
Sacramento, CA 95825
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STATE WATER RESOURCES CONTROL BOARD
COMMENTS ON TIIE

PLAIt OF PROTECTION FOR THE SUISUN MARSH
INCLUDING DRAFT ENVIRONMENTAL IMPACT REPORT

SCH 80092322
October 1980

I General Co~ents

I In our January 25 letter on the Dr.aft Plan of Protection (Plan} and preliminary
Draft Environmental Impact Report (Draft EIR), we stated that a greater attempt
should be made to quantify the environmental impacts of alternative actions.
The current document shows little evidence of improvement in this regard. WhileI we recogni~:e the difficulty in numerically estimating future environmental
changes, we emphasize that this is an important part of .~,ny environmental impact
analysis. At the very least, an attempt should be made to estimate the unavoi~-

I able adverse impacts of the project on important species of fish and wildlife.
The estimates should be in terms of percent population reduction or numbers of
individuals lost, particularly those considered rare and/or endangered. In the

I absence of supporting numerical estimates, the use of subjective terms~ such as
"small",    "not significant" or "adverse" does little to help the reader develop
a basis for agreeing or disagreeing with the author’s conclus.ions. The discus-

i sion of adverse impacts on fish and wildlife should be modified in the Fin~l EIR
to include nur.,erical estimates of changes in population parameters.

I
Specific Com~;ents

I. Pa,qes .~;’-4 and IV-5

I The Plan states that the channel islands southwest of Grizzly Island will
not be protected from increased salinity. The discussion should reference
the pla~ for mitigating resultant adverse impacts discussed on page IX-36.

I 2. Paqes__V-I and V-26

On page V-l, the Plan states that the 1984 water quality standards for
I three control points--S-33, S-36 and mouth of Montezuma Slough--would not

be met. Lands in the vicinity of these .control points would be serviced
by over.land facilities rather than directly from the channels. The

I discussion which follows that statement does not adequately explain which
facilities will provide this overland service. Nor does it explain whether
lands serviced by such overland facilities will receive protection equiva-

I lent to that which would be obtained by meeting the standards at the above-
mentioned control points. Decision 1485 requires that equivalent protec-
tion to lands serviced be demonstrated prior to State Board approval of

i standards modification. The Plan should be modified to provide this information.

For example, our January 25 letter stated that the discussion of the
Cygnus Ditch facility should explain that the facility is designed to

I provide protection of lands which would otherwise be serviced directly

I
I
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from the channels near Station S-33 (i.e., the Station S-33 area). The
discussion on page V-26 dues not provide this explanatiGn. Furthermore,
it appears to misinterpret the term "Station S-33 area" to mean water
within Cordelia Slough \,~..,t of Cyanus~ rather than lands served near
Station S-33 as ~;~plained above. This should be corrected.

3. Pa.q.e V!-I

The last sentence states: "DWR will be responsible for the maintenance
al~d manaaement of the major water control structures of the project"
(emphasi~ ~~~-~d). We assume the term "management" includes procedures for
operating these major facilities exclusive of the individual (on-club)
management procedures which will be under the responsibility of the Suisun
Resource Conservation Distri:; . (SRCD). In our January 25 letter, we stated
that DWR’s procedures for operating the major water control structt;res
sho~;Id be detailed in the Plan. The present plan does not include this
information as required by Condition 7(a) of Decision 1485. This informa-
tion should be provided in the Final Plan. In addition, a summary of SRCD’s
individual (on-club) management procedures should also be included.

3. Pages V-23 ~nd V-26

The Plan slates that by the year 2000 up to 32 cubic feet per second of
supplement~l treated wastewater from the Fairfieldpi~.ntwill be available
to help meet standards in the western ,Mar:~h. If this supply will be needed
to meet the standards, the Plan should discuss the basis for assuring that
it will b~" available to the Marsh rather than reclaimed elsewhere. If such

, ,a..llitiesassurances can."~ot be provided the Plan should specify back-up ~-"
designed tc~ meet the standards without Fairfield wastewater.

4. P.a,~ ~ VIIJ-I

In the first line, the words "of SWRCB Decision 1485" should be inserted
after "Order N~. 7(b)"

5. ~e !×-I

In the last line of the third paragraph, the State Board’s mailing address
should be shown as P. O. Box I00, rather than P. O. Box 1002.

6. ~a~e.s IX-8 and IX-36

The draft EIR proposes development of a plan to mitigate adverse salinity
effects of the project on the channel islands. Additionally, plans to miti-
gate adverse effects on rare and endangered species (i.e., the California
black rail and the salt m~_rsh harvest mouse) are proposed. These mitiga-
tion plans should be fully detailed in the Final EIR.

7. On page IX-9, the Draft EIR discusses possible adverse effects of the
project on anadromous fish survival due to:
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I
I) changes in migration routes;

I 2) insreased predation; and

3) reduction in. populations of Neomvsis ( an important fish

I food organism).

~i~is discussion should alse address the losses of anadromous fish into the

I duck club ponds attributable to unscreened diversions. Moreover, the
resultant population losses due to all of the above factors should be
quantified numerically in the Final EIR (see our general comTr, ents a~ove).

I On page IX-3~, the Draft EIR states:

"Effects on anadromou~ fish would be minimi~.ed by tailoring

I operational procedures and screeo.ing intake~ as necessary."

This in, plies that a specific plan will be developed at a later date to n:iti-

i gate the i~,pacts o~ the anadromous fishery discussed above. The mitigation
plan should be fully detailed in the Final EIR. Such disclosure .in the
Final EIR will b~ needed to establish whether proposed mitiga~ion measm~es
are suf,~icienL.

8.    ~ ] >’.-I :;~’

Under the topic of energy, the Draft EiR states that oparaf.ion of the ~.ionte--
zuma Slc,,~h Contrul Structure would require a small and difficult to es.- ’
timate consumption of electrical energy. If the conclusion can be reached

I that such consumption is "small", then a m~ximum annual use of energy
(assuming., continued operatio:; iron; October through                                                                             .~,’~.~v~:~.,, can and. should be
esti:~ted.

!
I
I
I

I
I
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I Str~ ~ Cu||forn|a ~
The Resources Agency

Memorandum

To : i. Jim Burns, Projects Coordinator Date: November 7, 1980

I Resources Agency

2. Department of Water Resources
3251 "S" Street

I Sacramento CA 95816

I From , Department of Fish and Game

l Subje~: SCH 80092322A - Plan of Protection for the Sulsun Marsh Including Draft EIR,
Department of Water Resources, September 1980

I The Department of Fish and Game has reviewed the subject plan and DEIR. We
believe the DEIR is incomplete, since the plan of mitigation for the loss of
existing habitat being developed by the SulsunMarsh Technical Committee (Page
IX-36) is not available for review along with the subject document. The

I merits of the plan and DEIR cannot be fully evaluated without the proposed mit-
igation plan. Further, we believe that the DEIR does not ad.equately consider
the impact of the project on endangered species and that sufficient new infor-

I matlon is now available to begin preparation of a supplement to this EIR. Any
subsequent environmental documents should include this new information and be
available simultaneously for review.

I In addition to the above general comments, we have the following specific and
editorial comments:

I Page S-3: Fish screens may be required with the Goodyear Slough facilities.
This point should be discussed in the document and provided for if needed.

I Page 11-5: The conclusion that Marsh ponds can be flooded with treated waste-
water has not yet been verified by the pilot study results. Further, discussion
of the Fairfield Duck Club Program (Page 11-6) points out the severe algae

I problems that have occurred with the use of wastewater on typical duck clubs.
We know that future studies are planned which Will assess the effects of using
highly diluted wastewater and modified marsh management practices. You should
refer to these future studies and Identify alternative sources of water in theI the of is determined be infeasible.event use wastewater to

Page 111-19: "Sclrpus" is misspelled and should he capitalized as a proper

I name.

Page III-20: "Neomysls" should be capitalized as a proper name.

I American shad and threadfin shad are both present in the Marsh.

i Page III-23: The fitted line for "Central Valley" waterfowl stocks does not
appear to be valid. The line should be fitted by the best available statistical
method.

I Page 111-25: The Rare and Endangered chart is incomplete; it should include
the bald eagle, peregrine falcon and salt marsh harvest mouse under the Depart-
ment of Fish and Game columns.

!
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~. Jim Burns
"2. Department of Water Resources     -2-

The thicktail chub has been declared extinct by the California Fish and Game
Commission.

Page 111-26: First paragraph, last sentence. Both U. S. Fish and Wildlife
Service and Department of Fish and Game consider the mouse endangered.

Pag@ III-~.~: Second full paragraph, last sentence. The conclusion that nature
study may become the most important activity in the marsh is misleading. Nature
study may be expected to increase. However, we anticipate that waterfowl hunt-
ing and fishing will also increase and continue to be the most important activ-
ities in the Sulsun Marsh.

Page 111-31: The citation is inadequate. We believe that the mean annual
salinlties should be:

Brass Buttons:     8.9 - 30.5 PPT TDS

Alkali Bulrush:    6.9 - 32.5 PPT TDS

Page. V-20: The Goodyear Slough facilities may require fish screens. This point
should be discussed in the document and the installation of screens provided for
if determined to be necessary.       -

Page IX-12: Recent surveys do not discount the probability of breeding popula-
tions of California clapper rail in the Marsh.

Page IX-26: Recreation. Potential improvement of fishing and hunting oppor-
tunities with construction of the Potrero Ditch should be explained.

Page IX-29: Wildlife. Recent results from salt marsh harvest mouse surveys
should be included.

P~e. ix-36.: Marsh and Upland Habit.at. Potential impacts on black rall habitat
are discussed in most evaluation sections. Impacts on the black rail may not
be significant if most of the areas affected are virtually all pickleweed. A
DFG report, "California Black Rail Breeding Season Survey in Central California;
1977", by Timothy D. Manolis., describes the importance of pickleweed and asso-
ciated vegetation. The Department of Fish and Game has recently completed a

of marsh habitat affected by the pro~ect. The results of this surveysurvey
should be assessed to determine the probable impacts on black rail.

Page B-7: Fish occurrence studies are now in progress, and necessary screening
will occur concurrently with construction of the facilities.

Department of Fish and Game personnel are available to discuss our concerns (and
recommendations) in more detail. To arrange a meeting, the project sponsor or
applicant should contact Mr. Dennis BeckeK, Region 3, Department of Fish and
Game, P. O. Box 47, Yountville, CA 945~9~elephone (707) 944-2443.

Director
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|Memorandum
To , James D. Burns, Assistant Secretary D~. ’October 21, 1980

I Resources Agency
File No.,

Wayne MacRostie

I Department of Water Resources
3251 S Street
Sacramento, CA 95816

I From : EXECUTIVE OFFICE
1807 l~th Street, Sac~amem 95814

I Subiech- Comments to DWR’s Plan of Protection for the Suisun Marsh
Draft EIR - SCH #80092322

!
I The State Lands Commission’s staff has reviewed the subject

document and offer the following comment.

I On 111-29 it states:page

"During recent years, because of increased u.p-

I stream depletions~, it has been in’~reasingl~
difficult to maintain the species of
brackish marsh vegetation which contribute

I to the value of the Suisun Marsh as wintering
habitat." (emphasis added)

Since the report seems to be saying that such "increased
I upstream depletions" are cause water qualitythe of the

problems and hence the deterio--~on of the Suisun Marsh,
it would seem logical that limitation of such upstream

I depletions should be discussed as an alternative, at least
during extremely dry years.

! TED T. FUKUSHIMA
Senior Planner

I TTF :j s

I
C--054258

C-054258


